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Buffer strip and non-buffer strip bolted wing skin 
■type joints made from NARMCO 52O8/T3OO graphite-epoxy 
material were designed, and the excess bearing capacity and 
weight of these joints were calculated for a wide range of 
laminate compositions, bolt hole sizes, and number of bolt 
holes. Design load conditions representative of an 
advanced fighter type aircraft were chosen. Joint designs 
were arbitrarily restrained by assumed manufacturing 
conditions, assumed interface conditions, and imposed 
laminate composition restrictions. Charts were prepared 
from which relative joint efficiencies could be determined 
but no attempt was made to analyze the effect of the 
arbitrary design restrictions. The advantages and 
penalties for buffer strip design were discussed and 
recommendations for future studies were made. 
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" I. INTRODUCTION 



A. BACKGROUND 

Aerospace structural design requirements have often 
been characterized by a demand for high strength and low 
weight. In many cases, the design possibilities have been 
limited by the available manufacturing technology and the 
acceptable manufacturing costs. The most successful designs 
were usually those which met all these constraints most 
efficiently. 

The demand for high structural efficiency led to the 
development of advanced laminated composites which have 
higher strength-to-weight ratios and better fatigue 
properties than conventional structural materials (Ref. 1). 
As discussed in Ref. 2, it has also been possible to build 
laminated composite materials with higher modulus values 
than those characteristic of conventional materials. 

Accurate methods for tailoring the properties of such 
materials have evolved and such tailoring has become 
accepted design practice (Refs. 3,^,5) • Waddoups , in Ref. 

6, explained that significant gains in structural efficiency 
have been demonstrated by doing no more than substituting 
such a tailored composite for a conventional material 
keeping the geometry and mating interfaces the same. 

These gains were realized because the composite 
materials used were less dense than the conventional 
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structural materials which they replaced. These material 
substitutions did not exploit the high strength and high 
modulus values achievable with advanced laminated 
composites . 

B . OBJECTIVES 

This study was intended to demonstrate the structural 
efficiencies which could be achieved by designs which took 
into account some of the high strength and high modulus 
properties of advanced composites. It was decided to 
demonstrate these efficiencies by analyzing the behavior 
of a plate of laminated material in the region of a bolted 
joint. This situation corresponded to that of a wing skin 
attached by a bolted fitting to the fuselage of an aircraft. 

It was assumed that the wing skin would be attached to 
the aircraft fuselage through an aluminum alloy fitting. 

A maximum interbolt strain level, € , of 3000 micro-inches 
per inch and an inter-bolt spacing of four hole diameters 
were taken as representative of such fittings. 

Design conditions representative of an advanced fighter 
type aircraft were chosen. The joint was to carry a 
tensile load, N x , of 20,000 lbf. per inch of chord. It was 
assumed that the joint fittings would be covered by an 
aerodynamic fairing, and a maximum joint length of ten 
inches was allowed. 

To keep the joint manufacture as simple as possible, 
it was decided that the skin thickness would vary linearly 
in the joint and that for any given joint design, all holes 
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would be of the same diameter. To simplify the analysis 
it was decided to limit the candidate materials to balanced 
design laminates composed of zero and +45 degree plies of 
uniform thickness and material composition. No attempt 
was made to judge the effect of these restrictions on 
design efficiency. 

The interface requirements determined by the aluminum 
fitting, and the geometric requirements to satisfy 
manufacturing simplicity, limited the possible joint designs 
and prevented full utilization of the high strength and 
high modulus properties available in the selected materials. 
It was felt, however, that even under these restrictions it 
would still be possible to demonstrate significant 
structural efficiencies by properly tailoring the laminates 
used in the wing skin. 

C. RELIABILITY CONSIDERATIONS 

Aerospace structural designs have had to meet difficult 
requirements for reliability. These designs have had to be 
sufficiently strong to carry the required loads and light 
enough to work in the aerospace environment. In addition 
to these requirements, critical components of aerospace 
structures have been expected to demonstrate that they are 
"fail-safe" and, in military applications at least, to some 
degree battle damage tolerant. 

Early composite materials were judged inadequate for 
aerospace applications because they could not meet these 
reliability conditions. At first, quantity production of 
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advanced laminates was impossible because the required 
quality control technology did not exist. Wide batch-to- 

batch variation of the properties of these early materials 
justified only low confidence levels in their structural 
reliability. Although the early advanced composites were 
considered unreliable, materials research continued, driven 
by the anticipated structural efficiencies such materials 
could make possible. In 1973* Kaminski reported that 
NARMCO 52 O 8 /T 300 graphite-epoxy laminates could meet the 
anticipated requirements for high strength, high modulus, 
and low weight and could be manufactured reliably and 
delivered with minimal batch-to-batch variation of material 
properties (Ref. 2). This was chosen as the structural 
material to be used in this study. 

The requirement for battle damage tolerance and fail- 
safe design is met by a variety of methods in designs with 
conventional materials. These methods include built in 
high excess load bearing capacity, alternate load paths, 
and various crack stoppage stress relief devices. All of 
these techniques can be applied to design with composite 
materials. In addition to these techniques there is a 
"buffer strip" material fabrication technique applicable to 
laminated composites which provides an integral crack 
stoppage capability. Kaminski and Eisenmann explained this 
technique in Ref. 7* 

In buffer strip design, integral "buffer strips" of 
low modulus, high fracture toughness material are included 
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in the laminate. These strips are spaced so that cracks 
originating in the high modulus load bearing primary strips 
are arrested when they run into the buffer strips. Using 
this technique, structures can be built in which cracks 
would be arrested before entire structural components 
failed. It appears that this could be an effective and 
efficient way to increase battle damage tolerance and the 
capability of a structural component to function after 
crack initiation. 

D. RANGE OF THE STUDY 



strip joints were designed for widely varying laminate 
compositions, numbers and sizes of bolts. To simplify 
joint fabrication, the joint thickness was varied linearly 
between the inboard and outboard thicknesses, and all bolt 
holes for any given joint design were of the same diameter. 
To interface with the aluminum alloy fittings, the interbolt 
strain level was held to a maximum of 3000 micro-inches per 
inch, and the interbolt spacing was set at four hole 
diameters. The designs were compared to determine the 
effects of variation of hole size, number of holes, and 
laminate composition upon joint weight and excess bearing 
capacity. 

Joint weight was considered a measure of the joint 
structural efficiency. Joint excess bearing capacity was 
considered a measure of allowable fabrication error. Since 
drilling holes in fibrous laminated composites has been 




buffer strip and non-buffer 
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found to be both difficult and expensive , it was felt 
that the number of holes in any joint would be a measure 
of the relative joint fabrication cost (Ref. 5) • 

II. ANALYSIS OF THE NON -BUFFER STRIP JOINT 

A. SIZING THE NON -BUFFER STRIP JOINT 

Figure 1 is a schematic drawing showing the wing skin 
configuration used in the non-buffer strip joint design. 

All bolt holes are of the same diameter. For this analysis , 
wing taper is disregarded and the bolt hole centers are 
assumed placed in parallel rows and columns four hole 
diameters apart. 

In the following theoretical development, it is assumed 
that the applied tensile load, N , and the applied shear 

.X. 

load, N , are constant across the outboard edge of the 
joint. Thus it is possible to size the joint considering 
only one column of bolts. It is further assumed that 
fittings were designed so that each bolt transfers the same 
portion, P, of the applied tensile load and that each bolt 
in the inboard row transfers, in addition to P, the same 
portion P s of the shear load. In actual practice it is 
doubtful that this idealization could be achieved. However, 
it is a standard design assumption used in industry today 
(Ref. 3). This assumption implies a high resultant bolt 
load, R, in the inboard row of bolts. 

From experimental analysis, it was known that layups of 
all +45 degree laminae would have a superior bolt load 
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bearing capacity (Ref. 9) • Since the wing skin would be 
required to carry no applied load beyond the inboard row of 
bolts, it was decided to take advantage of this high bearing 
load capacity for all designs by requiring that, at the 
inboard row of bolts, the skin be composed of 100 per cent 
+45 degree plies. 

Considering a four-hole-diameters-wide column of bolts, 
the total tensile load L in the skin is given by 
(1) L = N X 4D 

where D is the bolt diameter used in the joint. If there 
are N bolts in each column, 



(2) 




N X 4D 

N 



As explained in Ref. 10, the bearing stresses in a 
plate due to bolt loads are a function of the magnitude of 
the bolt load, the diameter of the bolt hole, and the 
effective thickness of the plate. For this study f* , the 
effective bolt bearing thickness of the plate, is defined 
as follows* 

for t^ 2D, t* = t 
for t > 2D , t* = 2D 

where t is the plate thickness. This definition of effec- 
tive bearing plate thickness is adopted to account for the 
fact that in thick plates loaded through a bolt hole the 
bolt loads tend to distribute themselves so that higher 

portions of the load are carried at the plate edges than at 
the plate center. The thickness definition was not chosen 
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through rigorous experimental or analytical processes but 
rather in light of engineering experience with metal plates 
The bolt bearing stress, O' gp* is 



(3) 



BR 



Bolt Load 
D t* 



On all but the inboard row of bolts, 

k N. 



(k) 



x 



bx N t* 

Since the inboard bolts in the non-buffer strip joints are 
assumed to react the shear as well as a share of the 
tensile load, they carry a bolt load, R, given by: 

2 



/ \ ? , N v- 4D 

(5) R 2 = (-V-) 



N 



(NxyW )' 



( 6 ) R = 4-DN 



x LN 



,2 N 2 

(i) + 



k N 



x 



The bearing stress on these inboard bolts is 



(7) 



BR 



4N^ 

t* 



r , 2 N 2' 
(I) + ( l l 22 L) 

V ’ 



X 

2 



Test specimens composed of NARMCO 52 OS/T 3 OO ;+4-5^ layers 
were found to be able to withstand 
cr gj^max = 73 000 lbf./in . 2 



when this load was applied through untorqued bolts (Ref. 9) 
This value is used in Eq. 7 to determine the minimum 
allowable joint thickness at the inboard bolt holes. In 
cases where this is a critical design parameter, the 
geometry illustrated in Fig. 2 (a) is used to size the joint 
Otherwise, the geometry illustrated in Fig. 2 (b) is used. 
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The holt hole center locations are numbered from one to 
N beginning with location 1 at the first or outboard bolt 
and ending with location N at the last or inboard bolt. 

To simplify the analysis, other locations in the joints are 
specified by a parameter rj , defined relative to the bolt 
hole numbers. Tf = 1 means at the position of the first bolt 
hole center, T) = 2 means at the position of thd second bolt 
hole center, and T j= N means at the position of the inboard 
bolt hole center. Intermediate positions are defined as 
follows * 

V = 1.5 means halfway between V = 1 and 7 ]= 2 
T) =2.5 means halfway between 77 = 2 and 77= 3 
77 = N- . 5 means halfway between r )= N-l and 7 ?= N 

The bypass force, Fgp, in the joint is defined as the 
tensile load passed from station 77 to station 77+1, thus, 

V 

F BP = N x^ D ( ( V = integer) 



The bypass stress, » is defined as 

rr - F3P 
tx ^Dt 

The bypass strain € is defined as 

£ _ ^ tX 



where E x is the tensile modulus of the material. 

The strain level halfway between station 77 and 77+1 is given 

by 
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( V = integer) 



z? 

= N X (1 - N) 

7 7 + «5 t e 

rp.5 * 77 +. 5 



Both thickness and tensile modulus of the material are 
allowed to change with location within the joint. 

The stress-strain behavior of a zero degree NARMCO 
52O8/T3OO lamina is linear to failure. As reported in 

Ref. 2, the modulus of elasticity of such a lamina in the 

I 

direction of the graphite fibers was determined by experi- 
ment to be 20.5 X 10° lbf./in. . The stress-strain 
behavior of a NARMCO 52OS/T3OO 45 degree lamina is not 
linear. Tests performed in 1974, (Ref. 11), for a NARMCO 
5208/T300 45 degree lamina under room temperature dry 
conditions reported the stress-strain behavior in the form 
of a secant modulus, which varied with strain level from 
2.9 X 10 lbf./in. at zero strain to 1.8 X 10 lbf./in. 
at a strain level of 13000 micro-in. /in. as shown in 
Fig. 3* (Secant modulus is the slope of a line through 
a point on the stress-strain curve and the origin.) 

As explained in Ref. 3> the strain state for a balanced 
laminate composed of n layers is described by 
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where J^nJ is a vector of applied tensile and shear loads 
and [ € ] is a vector describing the strain state of the 
plate. The components of the A*] matrix are defined as 
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follows * 



n 



(10) A. . = T U. . t, 
1J k=l 13 k 



where C. . are the elements of the compliance matrix of the 
k^ 1 lamina. 

This study is concerned only with balanced design 
laminates made from laminae of uniform thickness and 
material composition and oriented at either zero or +45 
degrees to the spanwise direction. For such laminates, it 
is seen from Eqs. 9 and 10 that the various moduli vary li- 
nearly with the per cent of zero degree plies in the 
laminate. Because the +^5 degree data on secant modulus 
was available, and because the secant modulus is convenient 
for design use, a laminate value of secant modulus was 
calculated. Figure 4 shows the variation of secant 
modulus with laminate composition for NARMCO 5208/T300 
[o/+ 45 j material at € = 3000 micro-in. /in . It was prepared 
assuming that this modulus varies linearly between the 
experimentally determined values for such laminates with 
zero and 100 per cent zero degree plies. Figure 4 is used 
to determine the tension modulus of the various NARMCO 
5208/T300 |/)/ +4 5] laminates used in the study joint designs. 

The laminate composition at station 77 = 1.5 is assumed 
to be the same as that of the wing skin outboard of the 
joint. It determines the tensile modulus at this position. 
Equation 8 is then used to determine t-^^. 

The laminate composition at station 17= N-.5 is initially 
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determined, by assuming that the percentage of zero degree 
plies varies linearly from station 77 = 1.5 to station 77 = N 

where the laminate is to be composed of 100 per cent +45 
degree plies. An additional constraint, applicable only 
to the non -buffer strip joint, is that the laminate at 
station 77= N-.5 can have no fewer than 5 per cent zero 
degree plies. This is done to ensure that there are 
sufficient load bearing zero degree plies to carry the 
bypass load between the second to last and the last, or 
inboard, row of bolts. 

Having fixed the laminate composition, the tensile 
modulus and, through Eq. 8, the thickness at station N-.5 
are determined. 

The remaining joint thicknesses are determined assuming 
a linear variation of joint thickness between 77= 1.5 and 
7) = N-.5. Laminate compositions midway between each pair 
of adjacent bolts sure determined using the thickness 
distribution and the desired strain level. 

22 

(11) E = - £ -■. ( ( 77 - integer) 

V-5 ^+.5 e 

The tension modulus, E x , of the material is assumed to vary 
linearly with distance between the values determined from 
Eq. 11. Thus, 

E x + E 

(12) E = — 5 ( 77 - integer) 

2 

V 

These modulus values determine the laminate composition 
throughout the joint. 
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Joints are sized using 0.2 5, 0.37 5» 0.^375* and 0.5 
inch bolts with laminate compositions at the first bolt 
varying from 60 to 10 per cent zero degree plies. These 
laminate compositions cover the range over which the 
Eisenmann strength model to be described in the next section 
was considered accurate. In all cases, the same interbolt 
strain level, 3°00 micro-inches per inch, is maintained. 

The minimum number of bolts used in any joint design is 
three. This is done to provide a mechanism by which the 
desired strain level can be maintained. The maximum number 
of bolts in any joint is determined by the desired interbolt 
spacing of four bolt hole diameters and the requirement 
that the joint length not exceed ten inches. 

B. DETERMINING THE STRENGTH OF A NON -BUFFER STRIP JOINT 

Waddoups, Eisenmann, and Kaminski, in Ref. 12, showed 
experimentally that graphite -epoxy laminates are statically 
brittle and exhibit many of the failure characteristics of 
brittle materials first explained by Griffith in Ref. 13 . 
They formulated a model which assumed that crack growth 
behavior in graphite- epoxy laminates was a function of 
stress intensity and critical energy level, and they 
verified their model by experiment. 

In Ref. 14, Eisenmann continued this work and 
developed a bolted joint strength model for composite 
materials. This model accounted for the material ultimate 
strengths, local stress intensity factors, and geometric 
width correction factors. With the Eisenmann model, it was 



29 



possible to calculate the total stress at any point on 
a loaded circular hole in an ortho tropic plate by linearly 
combining the various stresses acting upon the plate using 
Eq. 13. Because of the internal curve fitting techniques 
used in this model, it was considered to give accurate 
results for laminate compositions varying from 10 to 6 0 per 
cent zero degree plies (Ref. 14) . 

(13) = X 1 f(^) 1 C7 + X 1 f(f) 1 <7 

tx tx tx ty ty ty 



+ \ f (?) cr + X i 
xy xy xy bx 



a 1 

f(l) cr 



bx bx 



where s 



X 



1 
i 
a 

f (-) 1 



cr 

a 

i 

cr 

a 



1 -a, 1 



X" f(?) 

by by by 



indicator of the exact position on the hole, 
finite width correction factor at location i for 
applied load condition CL 

effective isotropic stress concentration factor 
at location i for applied load condition a 
applied stress for load condition Q 
net tangential stress at location i 
subscript denoting applied load condition as 
follows i 
xy = shear 

tx = tension in x - direction 

ty = tension in y - direction 

bx = bearing in x - direction 
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by = bearing in y - direction 
The stress definitions are sketched in Fig. 5* The \ and 
f factors sire determined by plate geometry and material 
composition . 

The failure modes of NARMCO 5208/T3OO jjo/+ 45 ] plates 
with loaded holes were determined by test (Ref. 14) . 

Crack initiation in the test specimens most often occurred 
on the hole edge at positions ^0=0 , +45, + 90 , +135* or 130 
degrees measured from the X axis. From symmetry it was 
determined that all these failure modes could be adequately 
described by description of the failure modes encountered 
at j3 =0, 45, and 90 degrees. Laminate strength for each of 
these positions was determined by experiment (Ref. 14) . In 
these tests the bolts used to load the holes were untorqued. 

The Eisenmann static strength model was used to 
calculate stress intensity and geometric width correction 
factors based upon an interbolt spacing of four hole 
diameters. Equation 13 was used to prepare Figs. 6-29 
which define the failure modes expected for laminates whose 
composition varies from 60 to 10 per cent zero degree plies 
with 0 . 25 , 0.375» 0*^375» and O .50 inch holes. Only the 
effects of 0 %^, cr and cr^ x were considered in the 
preparation of these curves. 

One of the parameters of interest in this study is the 
excess bearing capacity of each joint design. For purposes 
of this study the excess bearing capacity of the joint is 
defined as the smallest excess bearing capacity at any 
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bolt hole in the joint. At each hole a representative 
stress load, S^, which accounts for the combined bearing 
and bypass stresses is calculated as follows* 

i 

as loaded 

A representative ultimate strength, S 2 , is calculated from: 



(14) s 1 = 



cr 2 + <x 2 
bx tx 



(15) 



S 2 - 



_2 _2 
cr + cr 

bx tx 



at failure 

where the failure state is the state at which 



( 16 ) 
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<T tx _ 


failure 



cr 



bx 



1 



Then, as shown in Fig. 30, the excess bearing capacity, B 
is defined as 



. . S p — S 1 

(17) B = -J i 



B > 0 at all holes in a joint implies that 
there is some margin of safety. 

B = 0 at any hole in a joint implies that 
there is no margin of safety. 

B < 0 at any hole in a joint implies that 

the joint would fail under the applied 
load. 

The effect of laminate composition and bolt hole size on 
excess bearing capacity is shown in Figs. 31. 32, and 33* 



C. DETERMINING THE WEIGHT OF A NON -BUFFER STRIP JOINT 

The weights per inch of chord for the non-buffer strip 
joints were calculated by multiplying the cross-sectional 
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areas of each joint by the density of NARMCO 52O8/T3OO 
graphite-epoxy laminate material. The effect of laminate 
composition, hole size, and number of bolt holes upon joint 
weight is shown in Figs. 3^> 35. and 3 6 . 



A. SIZING THE BUFFER STRIP JOINT 

Figure 37 is a schematic of the buffer strip joint 
design. All bolt holes are of the same diameter. Except 
for the inboard row, all bolt holes are placed in the buffer 
strips. This placement was chosen for two reasons! 



The bolt holes in the buffer strips are spaced so that 
there is a distance of four hole diameters between adjacent 
hole centers. Two bolt holes are placed in each primary 
strip which is located between two buffer strips. These 
bolt holes are placed in a row with the inboard bolt in the 
buffer strip. In the joint analysis, wing taper is disre- 
garded and the spanwise edges of the buffer and primary 
strips are considered parallel. It is assumed that joint 
thicknesses at any position are the same in the buffer and 
primary strips. 

The buffer strips used in the joints analyzed in this 
study are four hole diameters wide, and the two primary 



III. ANALYSIS OF THE BUFFER STRIP JOINT 



1. It took advantage of the high bearing capacity 
of NARMCO 5208/T300 laminates. 




laminates . 



2. It reduced stress concentrations in the heavily 
loaded primary strips. 
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strips are each 3*335 hole diameters wide. This gives an 
overall buffer strip joint width of 10. 67 hole diameters. 
These dimensions were chosen because it was felt that they 
were representative of a geometry which could be used in 
an advanced fighter type aircraft wing skin application. No 
attempt is made to justify these dimensions either 
analytically or experimentally, and no attempt is made to 
assess the effect of this choice of dimensions upon joint 
efficiency. 

In the following theoretical development, as in the 
case of the non-buffer strip joint, a tensile load N x and 
a shear load are assumed constant across the outboard 

edge of the joint. It is also assumed that fittings were 
designed so that each row of bolts in the joint transfers 
the same portion P of the applied tensile load and so that 
the shear load is reacted by the inboard row of bolts, each 
of the inboard bolts carrying an equal share of the shear 
load as well as a share of the tensile load. To utilize 
the high bearing capacity of a NARMCO 5208/T300 j~+45j 
laminate, it was decided to impose a requirement that at 
the inboard row of bolts, the primary strips be composed of 
100 per cent +45 degree plies. 

Considering the joint sketched in Fig. 37 > the load, L, 
on a single buffer strip joint, is given by: 

(18) L = N^AD 

where AD is the overall joint width. The bolt load in all 
bolts except those in the inboard row is given by 
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(19) P=£ 




where M is the number of rows of bolts in the joint. 

Since the shear load and a total tensile bolt load 



P are reacted equally by each of the three bolts in the 
inboard row of bolts, the resultant load, R, on each of 
these bolts is calculated from 



As in the non -buffer strip joint design, the desired 
interbolt strain level, 3000 micro-inches per inch, is the 
primary consideration determining the joint geometry for 
the buffer strip design. Locations in the joint are 
described by station numbers, just as in the non-buffer 
strip design. In the case of the buffer strip design, 
however, the station numbers vary from ^l, which 
corresponds to the location of the outboard bolt-hole 
center, to station 7 7=M which corresponds to the location of 
the row of centers of the inboard bolts. 

The thickness at station 77 = 1 . 5 is determined by the 
applied load, the joint geometry, the joint material 
composition, and the desired interbolt strain level. The 
average modulus of the joint, Ex ave » as defined in Ref. 7* 
is used in calculating this thickness. 




1 



( 21 ) 
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( 22 ) 



V ave 



D( A -w B ) e Xi + w b de X2 

AD 



where WgD = width of the buffer strip 

E = tensile modulus of the primary strip 



E v = tensile modulus of the buffer strip 
x 2 

As shown in Fig. 4, E x ^ is determined by the percentage of 

zero degree plies in the primary laminate. As shown in 

Fig. 3. varies with strain level. 

x 2 

The thickness at station ^ =1 • 5 is derived from 



(23) 



€ = 



ADN X [l-jjj] 



ADt E, 



V ave 



where € is the desired interbolt strain level. Thus, 



(24) 



A N x [l-Jf] 



-!-5 - [_(A-W b )E Xi + W B E X2 j e 



Similarly , 

AN x ri] 

5 V.5 -[(A-WeiE^E^ e 

The bolt bearing stress in the inboard row of bolts is given 

by 



(26) 



cr = R 
BR t* 



where t* , the effective bearing thickness, is defined as 
in the non-buffer strip joint. 

As stated earlier, the bearing strength of NARMCO 

5208/T300 [+ 45 J degree laminates is 78000 lbf./in.^. This 
determines the minimum allowable joint thickness at station 
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T)= M for any given load condition. 

The laminate composition in the primary strips is 
initially assumed to vary linearly with distance from the 
composition at station 7 ? = 1»5* where it is the same as 
that of the plate outboard of the joint, to 100 per cent 
+^5 degree plies at station 'fj = M where the applied shear 
loads are reacted. 

The joint thickness at station 7 ? = M-.5 is determined 
by the desired interbolt strain level. 



The remaining joint thicknesses are then determined 
geometrically from those at 7 ?= 1.5 and ^ = M-.5 using 
the same techniques as for the non-buffer strip joint. If 
possible, a cross-section similar to that shown in Fig. 2(b) 
is used. When this yields a thickness at the last bolt 
which is too small , using the maximum bearing stress 
criteria discussed above and Eq. 26 , a cross-section 
similar to that of Fig. 2(a) is used. 

Having fixed the joint geometry, the laminate composi- 
tion is determined by the requirement that the design 
strain level be maintained between each pair of bolt holes. 

At any station t? = k+.5> k=l, 2, .... M-l, 



Since the composition of the buffer strips is fixed and E x 




AN 



(28) € = N x A L 1 M-' 



[E x (A-W 0 ) + E x W B ]t 
1 2 



2 
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is determined by the interbolt strain level, it is 

necessary to vary E and hence the composition of the 

X 1 

primary strips to maintain the desired strain level as the 
bypass loads in the joint vary from hole to hole. 



(29) 



(A-WtJ 



B ' L 



N 



€ 



"n 



B x. 



It is assumed that E varies linearly with distance 

j\. - 



between stations Tj= k-.5 and rj = k+.5* Thus 
(30) V 



E X1 + E x , 

= X1 k +. 5 Xl k - . 5 



Determination of E x determines the required percentage of 

-*-k 

zero degree plies in the primary laminate at station k. 

Having determined the joint geometry and laminate 
composition, it is then possible to determine the joint 
weight and excess bearing capacity. 



B. DETERMINING THE STRENGTH OF A BUFFER STRIP JOINT 

The bolt load P is not carried entirely in the buffer 
strip. Part of it is transmitted, in shear, to the primary 
strips. This load splitting is shown in Fig. 33 in which 
P]_ is the portion of the bolt load P reacted through each 
of the primary strips and P£ is the portion of P reacted 
through the buffer strip. The relationship between P^ and 
P 2 is determined analytically as follows s 
Referring to Fig. 33 , 

(31) P = 2?2_ + P 2 

The bypass strain levels in the buffer and primary strips 
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are assumed the same. Defining 



(32) 2¥ X D = AD-W b D 

(33) 2W 1 = (A-W b ) 

p 1 p 

W * E x 2 W B* 



Rearranging Eq. 34 gives an expression for P^ in terms 
of P, the joint composition, and the joint geometry. 



(35) ^ 



Ex/l* 

2E W,t + E W B t 
X 1 1 x 2 B 



This equation is rewritten in the form 



( 36) p x = A n P 

where A^ is determined by knowledge of the joint laminate 
composition, geometry, and strain level. 

( 17 ) A = 1 

Jt n 2E W. + E 

X 1 1 X 2 B 

The bolt load splitting discussed above is dependent 

upon the ability of the +45 degree laminae to transfer 

a shear load, F^, from the buffer to the primary strips. 

It was experimentally determined that failure of this load 

transferring mechanism could be expected when the shear 

stress in these fibers, f , reached a magnitude of 90,000 

s 

r\ 

lbf./in. (Ref. 9)* At any station in the joint 



(33) 





( V = integer) 
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where t + j^ is the total thickness of +45 degree laminae 
through which P-^is transferred. Defining Z = percentage 
of zero degree plies in the primary strips , 



(39) 

(40) 



t = t I100-.Z) 
±45 ioo 

N x A An 

f s_ " 4 m t (loo^zT 
1 ™ 100 



( 7 ) = integer) 



The shear stress f varies from bolt to bolt in a 

o 

given buffer strip joint design. In all designs, however, 

the highest values for f occur at the first bolt hole. 

Thus f_ determines the upper limit on the percentage of 
S 1 

zero degree plies in the primary strip laminate. From 
Eq. 24, 



(41) t, = 



AN 



L 1 "^- 



1 [(A-w B )E Xi + W B E X2 ], 

Fig. 4 yields the following relationship between laminate 
composition and modulus, 



(42) E v = 10 c 
X 1 



20.7- (100-Z ) 



'20. 7-2. S ' 
100 . 



(lbf./in. 



Then , 



(43) 



100-Z = 
100 



20.7 - 



JS1 -1 

10 6 - 1 



17.9 



Substituting Eqs. 37, 4l, and 43 into Eq. 40, 



(44) 



W l E x. 



1 1 



(M-l) 4 r 



20.7 - 



10 6 - 



17.9 



From Eq. 44 it is seen that f, 



is determined by the joint 



geometry, laminate composition, and design strain level. 

Fixing the joint geometry and the design strain level 

determines the maximum allowable modulus for the primary 

strips and hence provides an upper limit on the per cent 

zero degree plies which can be used in the primary strips. 

This limit is determined by setting f equal to its 

^ 2 

experimentally determined maximum, 90.000 lbf./in. and 



using Eq. 45 to determine E 
(45) 



x 



^m; 



ax 



4(M-1) (20.7)f 

E = 10 6 (lbf ./in. 2 ) 

X 1 17.9(W ) (€, )10° + 4(M-l)f 

max ' 7 1 1 s 

Under the design conditions applicable to this study, 

Eq. 45 implies an upper limit of 92 to 93 per cent zero 

degree plies in the primary strips. 

Three other failure modes of a buffer strip joint were 

found to be most probable under N and N loading 

x xy 

(Ref. 15)* Type I and Type II failure occurred in the 
buffer strip at the loaded bolt holes. Type I failure was 
characterized by radial cracks at 45 degrees to the X axis. 
Type II failure was characterized by radial cracks 
originating at the edge of the hole at 90 degrees to the 
X axis. Type III failure occurred when the load bearing 
fibers in the primary strips were broken. These three 
failure modes are sketched in Fig. 39 . 

The Type I failure mode characterizes the interaction 
of bearing and shear stresses in the buffer strip. It 
was found to be essentially independent of the bypass 
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stress. The load curves describing this failure mode were 
derived from experimental results (Ref. 15)* Single hole 
specimens of buffer strip joint material were clamped in 
test machines along either one or two sides as shown in 
Fig. 40. With the bolts torqued, the specimens were loaded, 
and the failure bolt load stresses measured. Tests were 
run for specimens with 0.25 inch and 0.4375 inch diameter 
holes. For the doubly clamped test cases Type I failure 
occurred under the following loads* 

D = 0.250 in. cr = 151,200 lbf./in. 2 

DX max 

D = 0.4375 in. = 144,100 lbf./in. 2 

DX max 

For the test specimens clamped at only one edge, Type I 
failure occurred under the following loads* 

D = 0.25 in. a bx = 111,000 lbf./in. 2 

D = 0.4375 in. cr bx = 107,000 lbf./in. 2 

Satisfactory test results for the pure shear load case 
could not be obtained. 

An attempt was made to approximate the shear effects by 
superposition of the singly and doubly clamped test 
results. The finite element computer program ISANIS, 
listed in Appendix A, was used to analyze the stress 
concentration field in various ortho tropic plates. It was 
found that for a square plate made from uniform material 
with a central hole and sides at least four hole diameters 
in length, the stress field at the hole due to pure applied 
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shear could be closely approximated by an appropriate 
superposition of the stress fields resulting from singly 
and doubly clamped load cases. The superposition used is 
shown schematically in Fig. 4l. The key assumption in 
this superposition is that the moment reaction which is 
representative of the single clamped edge load case can 
be replaced by a couple of equal magnitude resulting from 
shear loads applied on the upper and lower edges of the 
specimen. This assumption is really an application of the 
St. Venant principle that points in a body removed from 
load application locations react to the load applied rather 
than its mechanism of application. ISANIS was used to 
test this assumption and, under the conditions stated 
above, it was found to be reasonable. 

The test specimens were thin and hence t*=t. Therefore, 



(*6) P = °- bx Dt 



For the double clamped specimen, the reaction force, Fp^, 
is given by 



(47) 



_ P _ 



Assuming that this force is uniformly distributed across 
the clamped edges, an edge stress is defined 



(48) 



cr 






Fr 

R P 

j£Dt 



where i X D equals the length of the clamped edge. 

For the single clamped specimen, the reaction force, 
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F r , is equal to the applied bolt load P. The reaction 
moment, m, is given by 

(49) m = P>|£ 

This moment is approximated by a couple of the same 
magnitude formed by forces acting on the edges of the 
specimen which are normal to the clamped edge. For square 
specimens of side length /D, the magnitude of these forces, 
F, is given by 



(50) 


F/D 


= m 


(51) 


F/D 


_ P^D 
2 


(52) 


F = 


P 

2 



This development is also shown schematically in Fig. 41. 

Assuming that each force F is distributed uniformly 
along the specimen edge upon which it is applied, an edge 
shear is defined 



(53) 



cr = -L- 

X y / Dt 



^) O’xy 2jDt 



For the test specimens each side was four hole diameters 
in length. From Eqs. 47 and 5^* the superposition yields 



(55) 




Under these assumptions, the experimental data listed 
previously yield the following failure states : 
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0 



2 



xy 

^xy = 13*375 lbf ./in . 



0.25 in. 

- bx = 151,200 lbf. /in. 
^bx = 111,000 lbf. /in . 2 



D 



cr 

cr 



xy 

xy 



= 0 

= 13,375 lbf ./in . 2 



O .4375 in. 

°" bx = 144,100 lbf ./in . 2 
O ’ bx = 107,000 lbf. /in . 2 



Figure 42 was prepared from these data points assuming 
that the ultimate bearing stress-shearing stress interaction 
curve was linear for the graphite-epoxy laminates used in 
this study. 

Buffer strip Type H failure curves were experimentally 
determined for buffer strip joint specimens with 0.4375 
inch bolt holes, a buffer strip width of 1.5 inches, and 
primary strips each 1.25 inches wide (Ref. 15)* The hole 
centers were spaced four diameters apart. These tests 
were run with primary strips composed of 3 ° per cent zero 
degree plies and 50 per cent zero degree plies with bolt 
loads applied through torqued bolts. These test specimens 
were thin enough so that t*=t. Tests were also run on 
buffer strips alone to determine the ultimate bypass stress 
of the buffer strip material (Ref. 15) • With no applied 
bearing stress it was found that the ultimate bypass stress 
in the buffer strip material was 25000 lbf. /in. 2 . The 
results of this series of tests indicated that the Type II 

failure mode for these test specimens could be closely 
described by the empirical relationship 
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cr - o 

net buffer = — 



P 2 +. 25 ( 2 P 1 ) 
DCW^-l) t. 



cr. 

+ tx. 



B 2 net area 

cr . . __ is the ultimate bypass stress in the buffer 

net buffer 

strip normalized to the width of the buffer strip minus 

the diameter of the bolt hole, O’tx? is the actual 

net area 

bypass stress in the buffer strip normalized to the width 
of the buffer strip minus the hole diameter. Thus, 
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°net buffer = 25000 lbf ./in. 2 (n^ T ) 

iridX Wg — 



( 53 ) 



tx. 



tx 2 K B 

« B -1) 



net area 

Assuming that the strain levels in the buffer and primary 
strips are the same at any station rj , 



( 59 ) 



txi _ 



tx 2 = € 



Thus , 
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x 2 TivTT 



(61) cr = £_ 
bx Dt 



(62) 
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For a fixed laminate composition in the primary strips, 
different values of °tx^ produce different strain levels. 
This implies variation in E 2 , the modulus of* the buffer 
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strip material, with bypass stress in the primary strips. 
This variation in modulus explains why the Type II 
failure is not linear in °"b x and ^ . 

Type III failure is characterized by fracture of the 
zero degree fibers in the primary strips. As reported in 
Ref. 2, this failure mode is encountered when the strain 
level in these strips reaches 10,000 micro-inches per inch. 
This failure mode is mathematically predicted by consider- 
ing the presence of both the bypass stress and the stress 
due to P]_ in the primary strips. Thus, 

_ cr 



( 63 ) 



tx. 



W^Dt 



(64> ^ult ■ 6 ult E 1 



(65) 

( 66 ) 



p = °*. Dt* 
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A ov Dt* 
<T. , n bx 

tx l (A-W b ) Dt 



" £ ult E 1 



The results of these tests are summarized in Fig. 43. 
The Type I failure line is drawn for a zero shear case and 
is determined from experiment with a double clamped test 
specimen, the Type II failure lines are drawn from Eq. 62 , 
and the Type III failure lines are drawn from Eq. 66. For 
the joints used in this study, Eq. 62 becomes 

r bx' 



(67) 
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and Eq. 66 becomes 



47 



(63) cr 



+ kg °~bx E 

tx^ 6 . 6 7 € ult *1 

Figures 44 and 45 describe the expected failure states 
for the buffer strips used in the study joints. The Type I 
failure lines on these figures are taken from the zero 
shear ultimate bearing stresses indicated on Fig. 42. 

The Type II and Type III failure lines shown in these 
figures are drawn from Eqs. 67 and 68. 

Excess bearing capacity calculations were made for 
buffer strip joints just as had been done for non-buffer 
strip joints. In the case of the buffer strip joints, 
however, only 0.25 and. 0.4375 inch holes were considered 
since Type I failure test data was available only for these 
hole sizes. The results of these calculations are 
presented in Figs. 46 and 47. 

C. DETERMINING THE WEIGHT OF A BUFFER STRIP JOINT 

The weight per inch of chord of each buffer strip 
design was calculated just as had been done for the non- 
buffer strip joints by multiplying the cross-sectional area 
of each joint by the density of the NARMCO 52 O 8 /T 30 O 
graphite-epoxy material used in the study. The variation 
of joint weight with primary strip laminate composition, 
bolt hole size, and number of bolts is shown in Figs. 48 
and 49. 
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IV. DISCUSSION OF RESULTS 



A. NON -BUFFER STRIP JOINTS 

The following generalizations about non-buffer strip 
joints were found to be valid! 

1. For a given hole size, the joint weight 
decreased as the percentage of zero-degree 
plies in the joint increased. 

2. For a given hole size, the fewer the number 
of bolt holes per unit chord, the lighter the 
joint. 

3. The smaller the bolt holes, the lighter the 
joint could be made. 

4. The smaller the bolt holes, the greater the 
range in number of allowable bolt holes per 
unit chord. 

5 . For a given laminate composition, the smaller 
the bolt holes the larger the minimum number 
of bolt holes per unit chord required. 

6. The smaller the bolt holes, the larger the 
allowable range of laminate composition. 

7. For a given laminate composition, the smaller 
the bolt holes, the larger the excess bearing 
capacity. 

B. BUFFER STRIP JOINTS 

Observations 1-6, above, are also true for buffer 
strip joints. The excess bearing capacity of the buffer 
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strip joint, as seen in Figs. 48 and 49, is, in a gross 
sense, independent of hole size and more heavily influenced 
by laminate composition, the number of holes, and the load 
condition . 

C. COMPARISON OF NON -BUFFER STRIP AND BUFFER STRIP JOINTS 
In Ref. 16 it is explained that the bearing strength 
of bolted plates is higher when the bearing loads are 
applied through torqued bolts than when they are applied 
through untorqued bolts. Since the failure modes of the 
buffer strip joints were derived from experiments in which 
the bolt loads were applied through torqued bolts, and 
since the failure modes of the non-buffer strip joints 
were derived from experiments in which the bearing loads 
were applied through untorqued bolts, this may explain at 
least part of the apparently higher excess bearing 
capacities available with buffer strip joints. Buffer 
strip joints generally weigh more than non-buffer strip 
joints. The fact that buffer strip joints require fewer 
bolts per inch of chord than non-buffer strip joints can 
be used to offset some of this weight difference if bolt 
weights are included in the net joint weight. The reduced 
number of bolts per inch of chord possible with buffer 
strip joints should also reduce joint fabrication costs by 
reducing the number of drilling operations required. 

Buffer strip joints can be constructed for a larger range 
of laminate composition than non-buffer strip joints. 
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V. CONCLUSIONS AND RECOMMENDATIONS 



The design methodology used in this study is shown to 
be capable of producing workable joint designs. The wide 
range of weights and excess bearing capacities exhibited by 
the different joint designs indicates that the joint 
efficiencies achieved by geometric substitution of advanced 
composites for conventional structural materials were 
probably minimal when compared with those which would be 
achieved by designs which took advantage of the special 
high strength and high modulus properties of advanced 
composites . 

Under the design conditions adopted in this study, 
buffer strip joints were found to be stronger and more 
cheaply manufactured than non-buffer strip joints. These 
advantages are offset by the increased joint weights 
characteristic of buffer strip joints. In spite of this 
weight penalty, it is felt that the high excess bearing 
capacity and integral crack stoppage capability of buffer 
strip joints makes them promising candidates for aerospace 
applications . 

It is felt that Figs. 31-3& and 46—49 can be used to 
compare various design proposals and to estimate the costs 
of variation in laminate composition, hole size, or 
number of holes. No attempt was made to determine the 
effect of the design limitations summarized in TABLE I 
which were placed upon allowable joint geometry and 
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composition by such factors as manufacturing considerations 

and fitting interface requirements. It is recommended 
that the effect of these restrictions be determined by 
an analysis similar to this one with the restrictions 
removed. 

It is recommended that application of the buffer strip 
technique to critical components be preceded by further 
experimentation to more accurately determine the behavior 
of buffer strip joints under shear loads. 
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FIGURE 1. SCHEMATIC OF A WING WITH A NON-BUFFER STRIP JOINT 
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FIGURE 2. PERMISSIBLE JOINT CROSS SECTIONS 
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FIGURE 3. VARIATION OF SECANT MODULUS WITH STRAIN OF NARMCO 
5208 /T300 (+L5 DEG.) LAMINATED MATERIAL AT ROOM TEMPERATURE 
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FIGURE k. 



SECANT MODULUS OF NARMCO 
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FIGURE 5. BOLTED JOINT APPLIED STRESS DEFINITIONS 
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FIGURE 6. ULTIMATE STRESS INTERACTION CURVE FOR A 
ONE IN. SQUARE PLATE OF NARMCO 520S/T300 [ 0 /+ 45 J 
MATERIAL WITH A 0.25 IN. DIAMETER CENTRAL HOIE AND 10 
PER CENT ZERO DEGREE PLIES 
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FIGURE 7. ULTIMATE STRESS INTERACTION CURVE FOR A 
ONE IN. SQUARE PLATE OF NARMCO 52OS/T3OO [0/+45J 
MATERIAL WITH A 0.25 IN. DIAMETER CENTRAL HOLE AND 20 
PER CENT ZERO DEGREE PLIES 
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FIGURE 3. ULTIMATE STRESS INTERACTION CURVE FOR A 
ONE IN. SQUARE PLATE OF NARMCO 5203 /T300 [0/+45J 
MATERIAL WITH A 0.25 IN. DIAMETER CENTRAL HOLE AND 30 
PER CENT ZERO DEGREE PLIES 
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5IGHRBX (P5l*|0t3) 
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FIGURE 9. ULTIMATE STRESS INTERACTION CURVE FOR A 
ONE IN. SQUARE PLATE OF NARMCO 52OS/T3OO [0/+45J 
MATERIAL WITH A 0.25 IN. DIAMETER CENTRAL HOLE AND 40 
PER CENT ZERO DEGREE PLIES 
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5IGMRBX (P5l*l0t3) 



0.25 IN. DIRM. HOLE 
50% ZERO DEE. PL I E5 




5IEMRTX < P5 I * I 0f 3 3 



FIGURE 10. ULTIMATE STRESS INTERACTION CURVE FOR A 
ONE IN. SQUARE PLATE OF NARMCO 5203 /T 300 [ 0 /+L 5 ] 
MATERIAL WITH A 0.25 IN. DIAMETER CENTRAL HOLE AND 50 
PER CENT ZERO DEGREE PLIES 
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FIGURE 11. ULTIMATE STRESS INTERACTION CURVE FOR A 
ONE IN. SQUARE PLATE OF NARMCO 52OS/T3OO [0/+45] 
MATERIAL WITH A 0.25 IN. DIAMETER CENTRAL HOLE AND 60 
PER CENT ZERO DEGREE PLIES 
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5 1 EHRBX (P5l*l0t3) 
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FIGURE 12 . ULTIMATE STRESS INTERACTION CURVE FOR A 
1.5 IN. SQUARE PLATE OF N ARM CO 52OS/T3OO [0/+45] 
MATERIAL WITH A 0 . 375 IN. DIAMETER CENTRAL HOLE AND 
10 PER CENT ZERO DEGREE PLIES 
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FIGURE 13 . ULTIMATE STRESS INTERACTION CURVE FOR A 
1.5 IN. SQUARE PLATE OF NARMCO 5208 /T 3 OO [ 0 /+ 45 J 
MATERIAL WITH A 0.375 IN. DIAMETER CENTRAL HOLE AND 
20 PER CENT ZERO DEGREE PLIES 
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FIGURE 14. ULTIMATE STRESS INTERACTION CURVE FOR A 
1.5 IN. SQUARE PLATE OF NARMCO 520S/T300 [ 0 /+ 45 J 

MATERIAL WITH A O .375 IN. DIAMETER CENTRAL HOLE AND 
30 PER CENT ZERO DEGREE PLIES 



66 



5IEHRBX (P5l#l0t3) 
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FIGURE 15. ULTIMATE STRESS INTERACTION CURVE FOR A 
1.5 IN. SQUARE PLATE OF NARMCO 5208 /T30O [0/+45J 
MATERIAL WITH A 0.375 IN. DIAMETER CENTRAL HOIE AND 
40 PER CENT ZERO DEGREE PLIES 
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5IGHRBX (P5l*l0t3) 
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FIGURE 16. ULTIMATE STRESS INTERACTION CURVE FOR A 
1.5 IN. SQUARE PLATE OF NARMCO 520S/T300 [0/+45J 
MATERIAL WITH A 0.375 IN. DIAMETER CENTRAL HOLE AND 
50 PER CENT ZERO DEGREE PLIES 
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FIGURE 17. ULTIMATE STRESS INTERACTION CURVE FOR A 
1.5 IN. SQUARE PLATE OF NARMCO 5208 /T 3 OO [ 0 /+ 45 J 
MATERIAL WITH A O .375 IN. DIAMETER CENTRAL HOIE AND 
60 PER CENT ZERO DEGREE PLIES 
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FIGURE 18 . ULTIMATE STRESS INTERACTION CURVE FOR A 
1.75 IN. SQUARE PLATE OF NARMCO 52O8/T3OO [0/+45J 
MATERIAL WITH A 0.437 5 IN. DIAMETER CENTRAL HOLE AND 
10 PER CENT ZERO DEGREE PLIES 
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FIGURE 19. ULTIMATE STRESS INTERACTION CURVE FOR A 
1.75 IN. SQUARE PLATE OF NARMCO 52O8/T3OO [0/+45J 
MATERIAL WITH A 0.^375 IN. DIAMETER CENTRAL HOLE AND 
20 PER CENT ZERO DEGREE PLIES 
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5IGHHBX (P5l*l0t3) 
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FIGURE 20 . ULTIMATE STRESS INTERACTION CURVE FOR A 
1.75 IN. SQUARE PLATE OF NARMCO 52 OS/T 3 OO [0/+L5J 
MATERIAL WITH A 0.^375 IN. DIAMETER CENTRAL HOLE AND 
30 PER CENT ZERO DEGREE PLIES 
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5IGMRBX (P5l*l0t3) 
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FIGURE 21. ULTIMATE STRESS INTERACTION CURVE FOR A 
1.75 IN . SQUARE PLATE OF NARMCO 52 OS/T 3 OO [0/+45J 
MATERIAL WITH A 0.4375 IN. DIAMETER CENTRAL HOLE AND 
40 PER CENT ZERO DEGREE PLIES 
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FIGURE 22. ULTIMATE STRESS INTERACTION CURVE FOR A 
1.75 IN. SQUARE PLATE OF NARMCO 52 OS/T 3 OO [ 0 /+ 45 ] 
MATERIAL WITH A 0.4375 IN. DIAMETER CENTRAL HOLE AND 
50 PER CENT ZERO DEGREE PLIES 
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FIGURE 23 . ULTIMATE STRESS INTERACTION CURVE FOR A 
1.75 IN. SQUARE PLATE OF NARMCO 52O8/T3OO [0/+L5J 
MATERIAL WITH A O.L375 IN. DIAMETER CENTRAL HOLE AND 
60 PER CENT ZERO DEGREE PLIES 
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FIGURE 24. ULTIMATE STRESS INTERACTION CURVE FOR A 
2.0 IN. SQUARE PLATE OF NARMCO 5208 /T300 [ 0 /+ 45 ] 
MATERIAL WITH A 0.5 IN. DIAMETER CENTRAL HOLE AND 10 
PER CENT ZERO DEGREE PLIES 
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FIGURE 25. ULTIMATE STRESS INTERACTION CURVE FOR A 
2.0 IN. SQUARE PLATE OF NARMCO 52O8/T3OO [0/+45I 
MATERIAL WITH A 0.5 IN. DIAMETER CENTRAL HOLE AND 20 
PER CENT ZERO DEGREE PLIES 
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FIGURE 26. ULTIMATE STRESS INTERACTION CURVE FOR A 
2.0 IN. SQUARE PLATE OF NARMCO 520 S/T 300 [o /±^J 
MATERIAL WITH A 0 .5 IN. DIAMETER CENTRAL HOLE AND 30 
PER CENT ZERO DEGREE PLIES 
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FIGURE 27. ULTIMATE STRESS INTERACTION CURVE FOR A 
2.0 IN. SQUARE PLATE OF NARMCO 5208/T300 [ 0 /+ 45 ] 
MATERIAL WITH A 0 .5 IN. DIAMETER CENTRAL HOLE AND 40 
PER CENT ZERO DEGREE PLIES 
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FIGURE 28 . ULTIMATE STRESS INTERACTION CURVE FOR A 
2.0 IN. SQUARE PLATE OF NARMCO 5208/T300 [0/+L5] 
MATERIAL WITH A 0 .5 IN. DIAMETER CENTRAL HOLE AND 50 
FER CENT ZERO DEGREE PLIES 



c 0 



5IGMRBX (P5l*l0t3) 



0.500 IN. E> I RM . HOLE 
E0% ZERO DEE. PL 1 E5 




SIGNRTX (PSUIBMJ 



FIGURE 29 . ULTIMATE STRESS INTERACTION CURVE FOR A 
2.0 IN. SQUARE PLATE OF NARMCO 5208 /T3OO [0/+45] 
MATERIAL WITH A 0.5 IN. DIAMETER CENTRAL HOLE AND 60 
PER CENT ZERO DEGREE PLIES 
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FIGURE 30. EXCESS BEARING CAPACITY CALCULATIONS 
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EXEE55 BEHRING CRPRflTY (X DF RPPLIED LORD) 
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WITH LRM I NRTE COMPOSITION 
NON-BUFFER STRIP JOINT 
0.250 IN. DIRMETER HOLES 




PER CENT ZERO DEG . PLIES RT QUTBQRRD HOLE 

FIGURE 31. VARIATION OF EXCESS BEARING CAPACITY 
WITH LAMINATE COMPOSITION FOR NON-BUFFER STRIP 

JOINTS WITH 0.25 IN. DIAMETER BOLT HOLES 
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FIGURE 32 . VARIATION OF EXCESS BEARING CAPACITY 
WITH LAMINATE COMPOSITION FOR NON -BUFFER STRIP 
JOINTS WITH O.375 IN. DIAMETER BOLT HOLES 
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EXCE55 BEARING CRPRCITY (X OF APPLIED LOAD) 
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FIGURE 33 . VARIATION OF EXCESS BEARING CAPACITY 
WITH LAMINATE COMPOSITION FOR NON-BUFFER STRIP 
JOINTS WITH 0.4-375 AND 0.5 IN. DIAMETER BOLT HOLES 
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FIGURE 34. VARIATION OF JOINT WEIGHT WITH LAMINATE 
COMPOSITION FOR NON -BUFFER STRIP JOINTS WITH 0.25 
IN. DIAMETER BOLT HOLES 
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FIGURE 35. VARIATION OF JOINT WEIGHT WITH LAMINATE 
COMPOSITION FOR NON -BUFFER STRIP JOINTS WITH O.375 

IN. DIAMETER BOLT HOLES 
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FIGURE 3 6 . VARIATION OF JOINT WEIGHT WITH LAMINATE 
COMPOSITION FOR NON-BUFFER STRIP JOINTS WITH 0.^375 
AND 0.5 IN. DIAMETER BOLT HOLES 
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FIGURE 37. SCHEMATIC OF A WING WITH A BUFFER STRIP JOINT 
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FIGURE 3S. MECHANISM BY WHICH BOLT LOADS ARE 
REACTED IN A BUFFER STRIP JOINT 
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BUTTER STRIP FAILURE MOPES 
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FIGURE 39. DESCRIPTION OF THE EXPECTED BUFFER STRIP FAILURE MODES 
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FIGURE iiO. 



SCHEMATIC OF SHEAR LOADING TEST SPECIMENS 
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FIGURE 41. SCHEMATIC OF THE SUPERPOSITION USED TO 
DETERMINE SHEAR EFFECTS ON A BUFFER STRIP 
WITH A CENTRAL HOLE 
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FIGURE 42. ULTIMATE BEARING STRESS-SHEAR STRESS 
INTERACTION CURVE FOR A FOUR HOIE DIAMETER 
SQUARE PLATE OF NARMCO 5203/T300 
MATERIAL WITH A CENTRAL HOLE 
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VRRIRTION OF ULTIMRTE BERRING 51RE55 
WITH BYPRSS STRESS IN THE PRIMRRY 
STRIPS - BUFFER STRIP JOINT 
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FIGURE 43. ULTIMATE STRESS INTERACTION CURVE FOR A 
BUFFER STRIP JOINT MADE FROM NARMCO 52OS/T3OO [0/+45] 

MATERIAL WITH 2.5 IN. WIDE PRIMARY STRIPS, A 1.5 IN. 



WIDE BUFFER STRIP, AND A 0.^375 IN. DIAMETER CENTRAL 



HOLE 



sigurbk (psinenj 



VRRIRTION OF ULTIMATE BEHRINE 5TRE55 
WITH BYPR55 5TRE55 IN THE PR 1 MRRY 
5TRIP5 - BUFFER STRIP JOINT 

HOLE DIRM. - 0.220 IN. 

BUFFER STRIP WIDTH - H.00 DIRM. 

PRINRRY STRIP WIDTH - 3.11 DIRM. 




S l GMHTXC PR I MARY STRIPS; fPSUI0*3J 



FIGURE 44. ULTIMATE STRESS INTERACTION CURVE FOR A 
1.0 IN. LONG EUFFER STRIP PLATE MADE FROM NARMCO 
5208 /T300 [ 0 /+ 45 ] MATERIAL WITH 0.333 IN. WIDE PRIMARY 
STRIPS, A 1.0 IN. WIDE BUFFER STRIP, AND A 0.25 IN. 
DIAMETER CENTRAL HOLE 
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SIGtlRBK (P5l*l0n> 



VRRIRTIDN DF UL7IMRTE BERRINE 5TRE55 
WITH BYPRSS 5TRE55 IN THE PRIMARY 
5TRIP5 - BUFFER STRIP .JOINT 

HOLE DIRH. - 0.M3TS IN. 

BUFFER SIR IP WIDTH - M.EJ2 DiRH. 
PRIHRRf STRIP WIDTH * 3.33 DIRM. 
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FIGURE i+5. ULTIMATE STRESS INTERACTION CURVE FOR A 
1.75 IN. LONG BUFFER STRIP PLATE MADE FROM NARMCO 
520S/T300 0/245 MATERIAL WITH 1.46 IN. WIDE PRIMARY 

STRIPS, A 1.75 IN. WIDE BUFFER STRIP, AND A O .4375 
IN. DIAMETER CENTRAL HOIE 



EX6E55 BEARING CRPRCITY ( l OF RPPLIE& LORD) 



VARIATION OF EXCESS BEARING CAPRCm 
WITH LAMINRTE COMPOSITION 
BUFFER STRIP JOINT 
0.250 IN. DIAMETER HOLES 




PER CENT ZERO DEG. PL I E5 RT QUTBORRD HOLE 

FIGURE 46. VARIATION OF EXCESS BEARING CAPACITY WITH 
LAMINATE COMPOSITION FOR BUFFER STRIP JOINTS WITH 
0.25 IN. DIAMETER HOLES 
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VRRIRTION □ F EXCE5S BERRING CRPRCI7V 
WITH LRMINRTE COMPOSITION 
BUFFER 57RIP JOINT 
0.H37E IN. DIRME7ER HOLES 




PER CENT ZERO DEG. PLIES RT QU7B0RRD HOLE 



FIGURE 47. VARIATION OF EXCESS BEARING CAPACITY WITH 
LAMINATE COMPOSITION FOR BUFFER STRIP JOINTS WITH 
0.^375 IN. DIAMETER HOIES 
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PER CENT ZERO DEG. PL 1 E5 AT OUTBORRD HOLE 



FIGURE 48. VARIATION OF JOINT WEIGHT WITH LAMINATE 
COMPOSITION FOR BUFFER STRIP JOINTS WITH 0.25 IN. 
DIAMETER HOLES 
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FIGURE 4c. VARIATION OF JOINT WEIGHT WITH LAMINATE 
COMPOSITION FOR BUFFER STRIP JOINTS WITH 0.4375 IN. 
DIAMETER HOIES 
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SUMMARY OF DESIGN CONDITIONS AND ASSUMPTIONS 



The joints are made from NARMCO 520R/T300 ;0/+45l 
graphite-epoxy laminated material. 

Skin thickness varies linearly within a joint. 

All bolt holes in a joint are of the same diameter. 

The interbolt strain level is 3000 micro-in. /in. 

In the theoretical developments for both buffer strip 
and non-buffer strip joints it was assumed that only 
tensile and shear loads were to be carried. 

Each row of bolts reacts an equal portion of the 
applied tensile load. 

The applied shear load is reacted by the inboard row 
of bolts . 

The minimum number of rows of bolts in any joint is 
three . 

Wing taper is disregarded. 

The inboard row of bolts is in all +45 degree laminate. 
The maximum joint length is ten inches. 

In the non-buffer strip joints, there is a four-hole- 
diameter spacing between adjacent rows of bolt hole 
centers . 

In the non-buffer strip joint, the laminate between 
the inboard and next to inboard bolt holes must contain 
at least five per cent zero degree plies. 

In the buffer strip join+s, the buffer strip width is 



'.02 



four hole diameters. The primary strips are each 
3-335 hole diameters wide. 

15. Weight and excess bearing capacity calculations were 
made for assumed load conditions N = 20,000 lbf./in. 
and N = 0. 



< 

X 

O' 



X 

X 

< 



oooooooooooooooooooooooooooooooooooooooooooo 

^<\hn-<fins0f^a00'O— 4cuo<fin^of^xc>o— •njrn>tin'Or^oo<>0»-4C\jcnNrLnsOf*‘-cocF'0~-«njcn.4- 
— 4 ^ ^ ^ ^ _< —4 (\j <\j c\i rg c\j c\j (\i f\i (\j <\j t'O ro co co fO r n cn rn in m ^ sf - 4 - 4 - 4- 



Z 2222 Z 2222 Z 22 ZZZZ 22 Z 2 ZZZ 222222 Z 2 ; 



:zz 



<<<<<<<<<<<< 



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< 






121 : 2 : 2 : 2 : 5 : 2 : 



Si- 






Si* 






on 




uu 


Si- 






■a* 






ooonuu 




— * • on on cq 


si- 






Si* 






2uuX 


uu 


11 O *2 2 2 


re 






Si- 


2 


2 


OXK 


X 


<on< < _uOuu 


Si- 






Si* 


UU 


UU 


on 


H* 


QOOUU • UU jQlh 


Si* 






Si- 


0 


-J 


I — 002 




JO<2 KZ >->U.< 


ttO 


uu 




Si* 


CD 


CD 


~2 • 


2 


h- O oZ • 3 X 


•a- 3 


h- 




Si- 


O 


O 


c\i a on • 


*— « 


2 -J-J— « uu— iG O uu 


* h- 


H-4 




Si* 


X 


X 


co 2 *002 




< 11 on lu on22 


-a* 


2 




-a* 


X 


X 


-H O 1 1 II 1 ) »— 4 


Q 


•20 II >UU II X Q»-4UU 


s* < 


*— 4 




Si- 






— oxx < 


UU 


xa.< aox uu «xk-o 


•a- 


X 


• 


Si* 


X 


X 


on — .0 >i— x 


00 


OUJ2>haZQI<J 


*a- 2 




• on 


Si- 


uu 


X 


*-* r*- — * on > k on h- 


0 


KXXC0 2 hmooDO 


•a- ~ 


UU 


XXI h- 


Si* 


X 


X 


*-h ox on on 




< H"UUH- •LUKoni— onn- 


•a- 


X 


OP-2 


Si- 






*xjon<<2uu on 


LU 


0 X21— QC22LUI— uu 


*a* 2 


H* 


onouu 


Si- 


Q 


Q 


X wQQUU2UJUU 


CD 


2 < OXOXQ 


s* *-* 




oo~*2 


Si- 


X 


X 


<100 J2J<2ZO 


Qh -4 *uu *Uh2 UJ 


^ < 


> 


uu x 


Si* 


< 


< 


2 •— * X O CD — 1< X 


•O 


-^2 xoXononx on xon 


# x 


CD 


U_ 2 -U 


Si- 


0 


O 


< QO O X O0 1 —* K 


^C^GuuOOUU -OO 


Si- i-OC 


O >-'UJ 


Si* 






-J *2XCQX X — 4 




1 r\ XXI— X<£}— CQjOh 


Si- onO 0 


X 


st- 


UJ 


UU 


lux^h- xo lOon 


QhO<xa< <xouu 


■a* 




Q IQ 


si- 


2 


2 


2 < <X «Uhhh^<OQiO -UOO m UJUUCQ 


* CUI 


o~ 


re 


O 


0 


X *(Ih JO.M 


2 


'O on 1 — *— *on >— 4 1 — 1 — n> 


* 2 


— X 


• >o X 


si- 






#^ 00 h^<OX ^ 


O *— 4 


JmOQwUUQ h-4 2 


-a- < x 0 00 cd xo 


si* 






on J22 mq^OZ<Q 


• on 2 0200 ZOQ< 


Si- 


Oli-h ox 


Si- 






h- *<UU U^hCtM 


OX X02*— 4 v -<QXh-4»— <•— «H-<0 


■a* co x x 2 onh- 


Si* 






Z^*- , oonuuOK<G 


<<< <0 O 


Si- on 1— LLJUU Q O 


Si- 






UU 1 — X2h-*H-onQXUUon22 OQQhIIOJJQ 


S* UJQXZUU'UI 


Si- 






ZZujQZ<*-*onh 


on 


wXon2<J 00 2 < < 


-a- xon 


lUQhh 


Si* 






UJ *— 4 1— O >— * 2 *— lOOh-Q 


uu>-i O > 1 — 1 — Oi-O 


Si* H* 


•— >on jO<x 


Si- 






jO< 0 on 


uu< 


• X on-JuuQuuuuon-32 — 1 


Si- on 


t — 4 


UUOZQ 


Si- 




in 


UU , nZil*50Z^iU^02hlu2 OOXX2UUUJCO 


-a* 


X 


O 


Si* 




1—4 


O m<22 




O X<LUXCDK-H.< |— *-> 



Si- LLLU(^OQ.<X^if 

* CI^O C£^r- Si- 
Si* H- 00 X 00 O^OSi- 

r- i— uu o uj _j on Si* 
Si* < <2XO-J_JSi* 

* ^-LL2< X<H-«^ 

* 00 O <C£CL UUX Si* 

^ < O — IQ X Si- 

Si- UUO UUX < < Si- 

Si- IUJI02>0 * 
Si- i-oni— onO<l— •*# 
-B- O • — —*2 -Jsi* 

Si*onXO0 (— Q I Si- 

Si- UJ 2 -J 0<UU0 *-*# 
Si- NQ<Z'JIOOO^ 
S* > 0 — ■*-«'—>-*-* Si- 
Si* -J tXOHLL _J •# 
^<>uj3wf-a2)> 
^2Qh Q< Si* 
^<Q<qQ ononsi* 

* C02022QUJ^ 

s* 2 x ~ 22 s*- 

ons* <JOh<H«^ 

»-«>** X<>-4Ulj 20.^ 
2Si* 02CL2oo<X -X- 
< Si* OOO —•OLDD-# 
on -x- X >-<x»— OSi* 

h-»# x on h- 2 on on on a* 
Si- ZQuj^uljmQ^ 
X-X* onuuxX 202 uusi- 
<-»* nil — LLI <1 — I<Dtn‘ 

X Si* X~X_Jon>-.ooosi* 
OSi*i— OQUU*— 'O*— 'OSi- 
a* -a* 

x 

x 



X 

in 



lulu iuuu<<ujU-«oiuujuo oooniui— on 

OOOc^OOSuJJCQOKmtxqc^q SQmS 

uu x 5 lx < X h— o Z J j 2 on< 

_jXoCO OX> <<0 2t 
*X -juuox on 11 q on 11 on 00 

0H-«CQLUh-XQ>0^l-l-2^O0 
LL 3 2 h- O < — I Q CD <1 *— * *— * *— * X 

DZoniUh-O LUZZl -UJQ- 

Z^»h2ZCQ<2mmZZX 







x xx co x: 1—0 




m 


uuuuuu 2 uuO 


< 


*— « 


CD CD CD O CQ 00 II 


O 


0 


22 X 22 h -4 


no 




UJOOO X 






JZZ 2 2 



CD Q 00 

< < UJ 

»-* 1— oox 




Q 


> 


2 


^h- • 

1— on 
ZhZ 


XJH< JCDf- 


X 


O 


CD 


*— * 


*+•00 


<uuo2oxon 


O 


i- 


1 — 


h- 


>-x»— * 


>222222 


2 


2 


2 


*rr 


CD 21 — • 



o 

LL! 

a 

uu 

uu 



on 

CJ 



O 

X 



on 

X 



uu 

X 

< 

X 

< 

X 



I* Ml- >X 

X QO 
+ OZh 
QH-OU 

— J O UU 
}— Q > 
2UUUU 
— Qonon 

UJUU»-4 

o-uuii 



X 


O 


2 


2 0 in 0^0 


m 


O 


m 


0 


< 




uu 


2 in ^4— •ovJOvJi’n 








in 


O 


UU 


-J 


0 » ♦ 1 * l \ 


1 


1 


1 


1 

0 




0 


CD 


_J »— 4 vQ sQ sQ 






I— 


H* 


O 


Q ^- 4 ^fM f\J 


«*n 


ro 







o 

X 

2 



X 

X 



104 



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
invor^coo'o— <nirn 4 “*nivor^co^o^nicn 4 'inoi^(r>(^o^njrn 4 'invo^aDO''o--<<NJ i n 4 -insor^coa' 0 — <<\j 
>^>^> t^^tnininiAintnininiAir\sOsOvO-OsONO<)'OsO'Or^r^N-r^r^r^r^r^h-r^ooooooaDoooocoooooco 0 N (j'CJ' 



:zzzzz 2 zzzzzz; 



cccc 
xxx 



c c c c c c c c < cc c c 
xxxxxxxxx 



cccccccc<ccccccccc<cccc 



cccc<rccc 

xxxxxxxx 







— — — LL X 








X 












X 


a a hh^oc 








c 












UJ 


x x acx xo 


X 






• 




X 






— 1 


-J 


O 0 cco— *o 


UJ 






XX . 


X 


UJ 






c 


CD 


O O OOX X 


0 






MOZ 


a 00 


0 






t— * 


O 


0 0 --UJIL 


CD 






OLLX 


*— *0 


CD 






X 


X 


— hsJl-HOO 


0 






x 0 


ooc 


O 






UJ 


CL 


X X * 1 - 1 - — 


X 


— 




LU • O 


x— — 


X 






1 — 




C-<QZZH - 


X 


0 




20 


cx • 


X 


UJ 




c 


CL 


*— * •*— *x*— **— • x X 




*— 4 




C^O 


X LU UJOO 




00 




X 


’U 


0OO0OOOO * C UJ 


X 


X 




0 


XI— CD UJ 


X 


(—1 




X 


X 


UJ X UJ 0 -0 no *— *♦— 


UJ 


0 




uj ztuj 


LUCoO >-• 


UJ 






LUO 




1 — Oh— O XOOOO 


X 


X — 


— 


>XI- 


Xl-Cl- 


X 


X 


h-l— t— 


OO qC 


00 


CL OX UJUJ*— *UJ> 




1 — — J 


O 


0 c 


O Xh-X 




0 


XXX 


Oil- 


0 


COCXXX 1-00 


00 


OC 


c 


CD UJ *— t 


COLU UJ 


00 


0 


UJUJUJ 


1 0 


X 


0 oci-h • X 


0 


X — 


*— « 


C CD X 


2 :^.XI- CL 


0 


0 


XXX 


3 am 


c 


• X ' O XCUJ 


X 


1 — X 


X 


X 


qC X UJ O O 


X 


0 


UJUJUJ 


UJ 


0 


C OhhOuh 


c 


X LU 


UJ 


LL) O O 


UJOOZa 


c 


1 


000 


oOK • 




1 — OH- XCC^~ C 


0 


01- 


t— 


TLUX — 


xxuj x 


oxx 


UJUJUJ 


LL) <J X 


t— 


zoz- COOZ 




^c 


c 


— LUXL^ 


— 1 - 1 - UJ 




UJUJ 




CL OC 


-5 


•— tX*— • OQO*— •*— * 


K 


X 


X 


ooo—i xx— 100 ox x c 


OLD!— 


1 — 1 — 1 — 


>ox 


X 


OwOoocCm O 


c 


—4 


— * — » 


CCC CX CCOO 00 OCX 


UJ 2 IX 


xxx 


0^ 




-> oujuaaza 


X 


• 000—1 


^*— *»-H 1— ICJ— *-< 


C~~LL *-* 


xoo 


*— < >— 1 1 -^ 


0 




H ujooZujO 


X 


<3~ 


<*— .CXXXX -*UJX^£LZ OOX 




xo 


000 


UJC * 




LUt— UJX >—* 1—0 




LL) X *—* X *— • 


LULUUJUJmOXLUXOCOLUC 




0 


XXX 



»— ooo 
<r lu 

XUJ~ 
*— « CD I— 

2 a: 
c uj 

-JOCL 
1-0 
ll x 

OlUX 

X 

x< rc 
uj x 

CO oO *— 1 

XluX 

3*-«c 

Zf--J 

c£ 

UJt— 
-JX O 
LUO CL 
OXX 
ZO.M 



IOXOUJLU LOU 

i-zi-ujxir> 

LU O I — h— 'U GO UJ 

LLOLL ! — X 

Q OZLLlL^UJ^ 
X >- 00 >h- 

QC UJ O LU OOC •- 

UJ ►— 1 — I — UJ t— h- ZO 
cd<u<jzzjj^g: 
— . ZZUJZOUJUJHQUJ 
inujx«>*HZZz<^N 

mJZQ q<oozo 

•<0 Q^OOaC ^ CL^OH- 

co<hoxoa:zsouo 
• — 'ZOm ocoax z 
ma:^ucojuuOuj 

^<o <r i o i i oi^ 

0 >~ 3 XX>CLX> 0 t— •-* 

4 " 

•* 

X 

in 

•» 

in 



OQCOQLl — 1 — I — I — h-H-t— LU qC UJ*— • — I 

►xujgcluccc o — <hk>oo(- 
-hh|-HStZZJDZt<Oj3a:(- 
oOCOC ZZh ZoOU^UJX 

mlOZooZUUOUO - O *— C ClCL 

q.*— * •— t mmm i»— » — ■* o *— *o z^oz 

OwUwOQ-Q. CLCL **K • X >— < U_ ql oO X *— • 
cl •— i ^oooo^u^OQ-aujuja 
x i — ooxoxxxxx — J— i o co X2 2 : 

ujODOhOI-kkI-O i— OC • !— :*:oO 
CD oO o OC I — Q^OOOO M Z j;Ci — LL o<TQC 
S«XH<KoOloOXQi *-UJU 0 OU-X>-"— ‘LL 

o— o Oqc a lu — i-— * ruj o x x 

X OX X-'Ql^QiHKZ^HOU.HUJQ 
o OC-^UJ I— LU 

r\jUJ O • CL - GCO— O'— XLLI OO Q— iCt— 

— U<0^)OZOUJ UJ ►H-UJ^- U-ICXC 
OOCQ*— *LU» ^O — OO^OO^U^ZLO O0*—* O 

OCX O oO Of— O— J*— »OCO — COXUJO 
X*—* LUX 2—00 — —I 1— X — ' 1— I— x LUoOO 
Cxi — QD j*-»l — I — — ' 1 -OLUOOl— OXh-l— OO 

o«izo-o-Q30^q:-zo^jo<i< 
>Z^>LUaUJZZZZK OZO<ZZ3U 



r\J 



in 



00 

o 

X 



0 


c ’m 


0 


mom 


sO 


uzinrv] 




inr^r- 


1 


x 1 1 


1 


I l 1 


vQ 


1 — 0 


0 


— *nQO 


in 


X 0 — 1 
~Q 
OO 
-0 


f\J 


Nj-inf^ 



00 



X 

UJ 

a. 

o 

X 

X 



czinoo 
xo I I I 

LU O *— * >0 —■ * 
h- U — * 

CO 
X 



Oooo 
XI- 



xc 3: 
01-0 
00 2 



ccc 

QOO 

000 



o 

— * - 4 > 
in h-" r— 

*— »c*— * 

►o>lu; 

in »— «*— «lo 

• LL. J— * O 1 — LL) 

0^0 xx> 

^KUJ | 00-1 
u_2X O •— 1 UJ 
•*LU ZQU.UJ2 
vfQOZ I- 
«HOH X 

in xccc 

wX^(-XXX 

UJUJZOOO 

XXUJLLLULL 



J LU 

lULUo-^CMm 

LU 









FOR 

CON 

UNK 






CAROS 


0 


0 


0 


O 


O 


O 


1- OsJ^O 


-n 


4 - 


in 


O 




CO 


x 4- in in 


1 


1 


1 


1 


l 


1 


lu 1 * | 


—4 


i-H 


r~4 






—4 


X —•mm 


f\J 


m 


<r 


in 


O 


r— 


uj in 

0 

UJ 



0000000000000000000 






OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

(^^LnvOr^oo^o^cMrOvj-u^sC^oo^o^^rn^irvvOf^coa^O^csj^^-tnvON-ooo^O^^rn^LOsor^coa^o 

O' on Ch <j> O' O' <3 O O O O O o O O O O — • — • — * — • *-• — < — * *-♦ c\i cm <\J r\J c\j c\) <\i c\j c\) c\j ro < n co cn on m m co m »n <- 



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<« 
2 : 2 : 2 : 2 : 21 x 2 : 2 : ^ 2 : 2 : 2 : 2 : 2 : 2 : 2 : 2 :: 



00 00 



UOX >-< 



00 
a: a: 

LULU 

rvlrvj 



0 
in 

1 



— <x UJ 


X 


O CL UJ — » 




0 


a: cl 


LU 


uouo CL*— ' OL ><■ 




0 


QC LU 0 


J 


MMLUQ m • LU 


UJ 


— * 


LUf-O CL 


CD 


M Q QJU 0 >X 


CL 


• 


cd<uj a 


O 


• • > 2 TOUJ<h- 


> 


X 


X 2 T<^ < 


CL 


L- LU O X O < O LU 2 : 


H- 


< 


3 < UJ 2 T 


CL 


OOQCLUin vj- cL 0 




— 2 


ZOCQ to*— « 




LU LL < X 1 LU 1 XQOOZ 


LU 


0 ^ 


~ oz 


CC 


CLeL h—'I- 3 LU GC < 


h- 


in 


2 TCL 21 X<C 


LU 


^^-,U 0 nM-('OKQ< 


< 


• CL 


OOLU 3 J 


CL 


OQhZ H- OO 


2 : 


XH 


-«aL J 




2 :hh . 2 : *ao< vj- 


HM 


< 2 : 


H-h-CO l— H- 


uo 


>XUJ J*-» JQDvfXH 1 






<00 ZD 


O 


z *o a 1 cl 3 -< 


< 


w ' J 


OXQCOOiUQ. 


CL 


ZZOQ.O »OZHjM<fi 


J 


CL 




< 


hhhhCLl^ CL M(f|<Q 




UULO 


LL CL XLU^ 


O 


2 >-<Z(/)Z « "O • 0 


a: 


rn hm 


mQLU< J 




• •(JO*— M— »H-.Q JQ JLPv 


LU 


2 :x 


K X LUX 




CL CL O O LU 0 LU UJ Q I 


CL 


3 f— 


xclh- j a 


O 


uouo luq Choziu^ 




X 


LUQ Q CL 


CO 


MM •XOCUUCLLL Mh <r 


uo 


Z 


qll 2 : Q lull 


CL 


QQCU-<T<^Z J 2 : 


Q 




— < QUJ f— 


2 : 


uo OhOO^O • • 


CL 


CL 


O CL LO < Q 




► *«-M H UJ XLO J 


< 


>LU 


ujlull< 3 lu 

h- UO CQhhI— 




uO uO OtO •*( — CLQ | - |M QO 

mm hm 3 uo 2 Tloo: x < O 


0 


K< 

2 : 


< 3 LU X< 




XXZXmmm < LO< 0 


0 


l|J*M 


2 : J J< J 




<<»-<OxO •O'—* JZ 




1 — s: 


HH— Q< J 3 
2 ZuOZ-< O 




0 3 <“ 5 CL XX ' 

X>CDX uO t — < J 


>- 


<< 
2 j 


<LU<CL< J 




LU>LUhm 2 T lu<uo 


»- 


HM 


JUJ UJ < 




ZZ “ZI IQmZImuj 


L /0 


X • 


CLUJH-QCO • 




<<}— <^— <>— O < ^— K* LU 


< 


<0 


\OI < 0 uo 


— % 


2 : 2 TcL 


LU 


JZ- 


LUf— ZT llLUUJ 


in 


ZZ^ZZZZ^ ZOUJO 


J 


vf 


JO cO^ 


M 


OOOOOOOMLUOhOLU 




• 


<^UOLU— • H- 


C\j 


3 ^x zo 






m ~X OQL 


w 


CLeL CL OQL O )— GLr-< 


< 


u. 



2 : 

LU 

21 

LU 

-I 

LU 

UL 

O 

uo 

hm 

X 

< 



2 : 

LU 



U- 

o 



X 

< 



LU 

21 



UJ 



l/> 



X 

< 



UO 

a: 

)— LU 

z>* 

LU< 



jo 

LU 2 ! 

a: 

ll> 
o J 



o 

LU 

a 



o 



LU 

cl 



o 

LU 

a 



LU 

a: 



o 

LU 

a 



UO> LU 
LL O 
X >— ♦ LU 

<0 LU 



UO 

< 

(XI 

a 

< 



00 



JO 

UJ LU 

aco 



02 

LU 

OlO 

w < 



2 lO 
OQ 
oo*— 'cL 



cl< t— cc^-uj 

LUh- < LU CL 

k-LU>~ f— UJO 

<iluo 2 :olcc 

LU<CL 



in 

r- 

1 



LHvO 



LULUOLULULULUh- LUOh< 

JJLUJmJhZZJ^ X 
uo jjyjnjn M Oja<Q- 

Q OOmQmOhO OlO J 

cl a: a: ll o: o cl lj — > • clujx< 

< LU LU J CL hh 

O <<<<CL<CLOO< < LU 

CL LO LO LU LU X H- — ) 

Z UJ CLcLCLCL QC XCLoL*— 20 

O cdoooo^o^ mm o m oz 

^LU^lLLLULLLL*— 'LL^ ll - 0 LL 20 < 

H- J 3 

»-<CQ X^fMcOvt LTi O N 

o< 

2 T~f- 

OCXZIUJ 
OC ~o 

>00 

> -5 0 

cL 

< O 

O • LH^ 

X J I I 
30 - 1 0 
CJO 
CD 



O O 

L/V— ' LO 1 — ' UO—* 

cl lo a: lo h- a: uo cL lo h- < 
LULU<LUUJ<LULU<LULU <0 
CQZr-DZ^-CCZHcCZH 
S^ZZ^ZZ^ZZ^ZLU 
3 O LU 3 o UJ 3 O LU 3 O LU CL 

XOC XcL XQL XcLh- 

— J «J< < < < o 

LACO cocQt— «< <*—i<<t— '<<•—'< < 2 ! 

~ <cl o u. < cl 2 : z o: 2 : 2 : ac 2 :;z 0 : 2 : 2 : a 

wi — ij— 2 ! 'LUt— • LU«— ' UJ LU hm O 

(\J CL 2 ! CL <3 cL >- Z 2 : >- 21 21 J-X 2 ! H- 2 : 21 UJ 
SZ <OHH<<<<<<<<<<<<<UO 

o > j j~>2: j jz j jz j jz j j 

LU vf LU 

Q UO 

LU 

O X 

CL f- 

< 

O UL. 

o 

lulu 3 oox — <om— *om— <o<n— *o 

f— 3 X LA -h 3 x cn — • C\J <\J 'O <• > 3 “ LA vO O h- CO > 

<03 t I f -3 I t I I t • I t 1 I • t z 

2 " J-^sO _>«— — ivtTSi*— <<*(\J< 

hUQ OQ — KNjrMCO'TvTLrVvOOf'-X 

2:0:0 CCU 

<< < lo 

jo o < 



CL 

> 



Q 

QLuO 
< LU 
OQ. 
> 

LU 



x< 



22 

< 

LUO 

o 

2: J 

LU LU 

3 J 
3Z 

OJ 

UO 

a j 

LULU O 

LOX< 

31- 

> 

UJH— U- 
CQ< m 
LUO 
>Q-LU 
<LU CL 
XaLuo 



OOOOOOOOOO L 



OOOOOOOOOOOOOOOOOOOOQOOOOOOOOOOOOOOOOOOOOOOOOOOO 
— 4(Mrn^mvOr^cDo^O-«(Mro>^mNOf^aoO'0— *(Mcn>^m sO^-oooo— <(M<n>4’msor , '-co<>o— *<Mro<fmmr*-ao 
^^^Nt<fNfNfNrv^inininininininininin<)sOvO<5^0vOsOsOvn>or^^^r^^r^r^^r^f^coaDoOQOcooococOQO 



22222ZZ2Z22Z2222Z22Z2ZZZZ2; 



<<<<r<<K<<<<<c<<<<<K<<<<<<<<<i<<K<<<r<<<<<r<<<<<<<<< 

:2r2222Z22r2 :22ir222Z22tZ2222Z222Z2222222I2 







CL 


O 




X 


O 


O 




0 


CO 


2 






2 


< 




QuO 


•» 


•* 




cnz 


— * 


— * 




<x 


CM 


O 




03 


•» 




X 


-J 


r^ 


— ' 


LU 


1-0 


— * 


LU 


O 


cOO 


CM 


O 


CO 


<t 


«— r 


I— 


0 




O 


•— « 


(X 


3 


CD 


1— 



cL 

LU 

CL 

co 

a 

cl 

< 

o 



o 

II 



m2 
cm + 
o> 

<McO 

02 

+ 

mQ 



a:2 

o— 



QO 

<< 

oo 



LLLL 

OO 



LUO 

XU_ 



I— CO 
3a: 
no »—• 



Q LU 
UJX 
21- 
O 
< 

v-2 

oo*— • 

UJ 

CD 

>Q- 

<o 

XI- 

LO 

CO 

UJ 

CL 

—"I 

coo 

luq: 

ac 

LU 

2 LU 

ox 



— * I s *- 

in •* 

— ' o 



C\J 

00 



— 3 

2 

LJ — ■ 

O 2 

-J — Q 



OIL Q£ 


CO 


X 


(jj ►— » UJ 1— 1— 


<2 


< 


> C02Z 


NH 


2 


QUJXUJLU 


C0< 


O 


QLU J32 2 


X H— 


O 


<QD2QO 


LUZ 


2 


Olu< Q-a. 


-JO 


CL 




CD O 




22 200 


O 




O <— *00 


CHI— 


2 


2c0>O 


a. co 




LUO 3X> 


3 


< 


)—CL 


>X 


X 


co<i omo 


2 




•— »o * — icn r-"- 


<2 




co 0111 


X3 




ZOO^-'O 


2 




320 — iro 


CO 




O 


<< 





UJUJ 


02 


2 O UJ *» 


O— • 


02 Z J — 


—4 *■ 


CO >- *»Z CM 


•*— * 


< JO - •* 


OO 


^XCQZN 


min 


»rv *—h iH 




nTJZHN 


20 - 


<nuj •* 2 —^ 





st JO -a 


JQC^- 


— x<r>< 


2><M — • 


Q -OaDO 


QJ^ •* 


<QJHJ 


•> ►LU — 4 


□ CQOZO 


— Q — 


0X2 - - 


OO 0 1 — 


c •* *-o— * 


OO Oo 


H-h- 0 (M 


— *^ 2 < 


— CM — X <H- - 


UJ 




OO -2 


1 Z2CD -Z 


mm — - 


O 1 < •*!— •*— .CM 


— ■'— » (M—* 


«C0 xf — 5 )— • — ' 


2h* ^ 


i^znzo^o 


<<C0 - 


1 (M *-xf- ~Z^2 


ox— *•— * 


<t # J—' J •»*—<! 


2< tcm— 


w^t^auoQ 


i-_j~2 


COLL JOQlUUO' 


— 1—0 




>*- 

* 



ro 



< 

CD 

2 



# o **CQ 2 •* r*-X\OCQ 
) 1 1 ; v n -*sh3;2<^ 

<h-2v5!SiMJN«lU 

LUZ — 1 '—I ' IH- — «CL— *-J_J IQLlU 

a:— ^OQZ^JQ — 12 o _ 

# 00X^XLLZLL^22^r^^^OO<fOO 
*. I — < f M — <00 .O II 

oo^2z2az -zrz^x h 11 ^ ^<y 

mmOOOGOO-OO z> 11 11 11 11 11 °S 

-j_jujss-s:zX(nj 2 :slij>- -ice. n zz 

3 . 1 KSS 2 ► Z. CO 21 2 : Z 13 - 11 — t-OLU> o<< 
■V ~y ^ 1 i r~H_ H>0 C3 CP LJ *— >GIU^ ^ CQ— J — J*— *0C Q3CQ 
MMMOuuujo-uuaiiJZzz22ra.NZZ 



H- o 



II — <— ■ 

II ^ 



LU 

(MQ 

O 

OO 

02 

(M 



320 
LL # 2 
2<M 

H-. || 

II 

_J -J 
_JQLU 
<LUCL 
022 



UJ 



m 

o 

a 



UJ2 

ClO 

20 



II II 



OX 
O — J 



0000000000000 



o 



o 



o o 



OOOQOOOOCOOOOOOOOOOOOOOOOOOOOOQOOOOOOOOOOOOOOOOO 

ao O' 0^ O' <7> O' CT> O O 0 s O O O O O O O O O O »-< *-< *-< ^ *-• ^ *-< —i c\i (\ i <\J (\J cm (\j c\j rvj (\j (\J m m co cn c n rO co 

—I — « *h — i *-4 _i ^ —< —i — < (\J CM CM CM (\J C\J (\J CM C\J CM CM 00 CM (\J CM f\| CM (\J CM CM CM CM CM f\J fM CM CM CM CM (M CM (M CM CM CM CM CM 



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< 



























Q 






















O 




< 




















00 


«>H 




a 


























0 




















a 


O 




0 




















1 — 


1— 




+ 


























< 




















0 


O 




2 






-J 














0 


O 




H-4 






X 




















UO 






_J 














4 


' — » M 




rc 






1 














-*■» V— < 


* ►— 4 
























vO^ 






o_ 






2 ; 














•O 


•O 




>— 1 






-J 














o< 


o< 


0 


4—4 










sO 










10 a 


Lua 


O 


— ■ 






LO 














• 0 


• _j 


O 


O 






cO 














UJ< 


UJ< 


• 


< 






<x 




a 










O + 


0 4 . 


O 


O 










i— 










o^a-* 


0 — 


CO 


— 1 
















— . — 


— 




^ZfM 




< 






CM 




a 






O Q 


cm 


0 ^ *■ 


>— •» 


X 


+ 






a 




cmO 






UJ 3 


•• 


1— "-H 


• *— « 


r-H 


< 










■fr Q 






2 — < 


►— « 


C£~ 


QCw 


CL 


00 






< 




——*2 






•*OcO 


w 


oaa 


OQ 


* 


0 






CO 




< 






-122 


O 


0 •< 


•< 




0 










4» CO CO 






UJ < •• 


CO 


— — 0 


— O 


(NILLU- 


•fr 






0 w 




CM022 


a 


QG 


a. coo 


— 2 


►-<— m_j 




*■—1—1 




r 


_] 


UJ O 




Q2 • 


CL 


2<X 


22UJ 


0-< 


h- *0 


•O 


*— '<< 




i 


1 1 1 


cl x 




z<i — 


Qn 


<Xl 


2 


CO ^ II 


— 5 UJ «0 


O 






UJ 


CL — * 


2~< 




ccQor- 


UJ 


CO 




CL >— < 


2 OOUJH 


LU II 


O 002 




Ol 




--J2; 




02 •— * 


2 II 


2 II 


UJ 0 


2^— 


*-^ouj • 


• 


<0*H 


*hQ 


2 








2^0 *■ 


*» 


»» 


OZk 


Kjk 


-~4 | O • LLI— , 


^hUJ — 


OOOO + < 






-52 11 


UJ 


Z'O 




r>-4*^ 


«Jt*0 J 


—icn-3 


II COZLUO*- 1 


+ Qm 


OJUQ 


— O 


U 


|| _J + 


II -J 


Z 


II II <^ 


II *— * 


11 -5 


UJOQ 


II Z:— 1 


-M- OOh-4 


^a— 


»— 'O 


^ '— 1 






_J {\J 


2 


CO 


►— H >w 


“O •» 


2-CQ O 




— « || 


•-4SZ'-, 


II II 


< 


X 


jj 


It O 




OOZUJ 


Q 


»— « 




II UJ 


0 


^oa ii 


II 


_j 1 


|| 


<4- Z 


1— 


ZZ'-'h 


vO< 


sQ "»-* 


— 1 — 1 — 1 


r- Q 


r-i U UJ— »W< l| —Cl- <<X 


II 


UJ 




1 <1 




<< H-4 


a 


2 


1 — I — 1 




a 0 


0 


LL V ) LL 


Q_ 


02. X 


uzm 


O 


ojcoulo: 


O-l 


OO 


<< < 


0-50 


QhQLLU. J 


-^U lO — I LJ >— « 




2 


O-J-5 


Q-l-£ 


O 


22*-«:5 


a< 


QCO 


OOO 


C3--2 




HH< 






<r 


in 






<5 




r*» 




ao 


cr 





o o o o o 



o o o O oo 



108 



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
h- co o o — • <\j co st in sQ r- co O' o — <\j co in o I s - oo o o (\j ro si* in so r*- co o o r\J ro <f m o r*- co O' o — cm ro -4" 

m <n <n >4" ^ ^ >j- st ^ m in in in in in in in in la so o 'O o vO vO so vO >o I s - r- I s - r-** I s - I s - h- r*- co co co co co 

r\jrvir^(NjC\ir^r^rvj(Nj(X)rM(Njr^rvioorvir\)rvJrvjc\Jc\jrMc\j(NJ(NJ(NJ(Nj(Njr^r\jrvir\jr\irM(^r\jrgr\j(Ni(Njrvj(Njro(Xj(NJ(Xjcxir^ 

Z2Z22Z22ZZ22ZZZZZ2Z222Z22ZZ22222Z2Z2222Z2ZZ22ZZ2 



<<<<<<<<KC<<K<r<<<<r<<r<c<r<K<r<K<<<<<<K<<:<<<:<<<<<<<<i 



< 

2 

oO 

* 



O 

< 

0 

-J 

< 

1 

< 

oo 

o 

o 

* 

— r\j 

Q_ '“!< 

—• II 

— II 

Q — 

< — CL 

O^^uj 
-J— ~Z) 
<~~2 
GOh 
II <<H- 
OLJ2! 
C\j_J—iO 
<<<X U 



— < o 

-• Q 

O 

o • 

H- O 

CO 

o — 

s> ^ 

— X> CL 

r ^*— **-* ■* 



<c 

200 




T( I ,2 1 




mO 




o 


CM 


ooo 




< 


•» 


# -fr 


— • 


UJ 


Ou 




M 


CL 


-o 


>> 


M-» 


•» 


2 


MM 


*— * 




W 






-H 


H- 


QO 


o 


•» 


O 


<r < 


< 


•— * 


<r 


oo 


a 




LU 


— i-j 


_j 


1 — 


CL 


<< 


c 


o 


•* 



i + 
<< 
002 
o~ 

OoO 
# •* 

XX 



UJ 

oc 



OQQ cmllLL QO 
UJ<< ~_J.J<< 

I— *00 >—<<00 

-o — 0-1 i 

^ J-H<T<[ Q(/)Z<< 

*»*m + -l <o*-‘ + + 

OO •— i I — *LU— l— 1 ou<^jj 

oc.cc: ii - + qx>(m-jqqx>oj 

rsjrxi m-«-& X O 0000^0 0 O 0 OZ) 
(NJv^O II 11 2 

II II M 2 II II O II II II ~ 
— » II II — I— < < t 

_j_j J J U.O02JJZ 

x>- OX>LLX>OJO^X>U 

oooo 

^ oo 





*— i 


•» 


CL 




w 


— 




JO 


Q 


r -* 1 


2 


>2 


<t 


•* 




oo< 


O 




t— — 


*<Q 


— J 


«— 


0-1 


-J2 O 


<r 


o 


<UJ 


X - CL 


•» 


ao 


UJ CL 


oOO o ixl 


M-. 


02 


QC2 



UJ CO 



CO 

CL — 



-4*f\Jw 

oooo 

- -> 
OO-J 
^wO 

oo 

LULL! 



QL CL < 
33U 



2 


CM 


O' 


2 00 


o 


2 CO 


r— 4C\J oo 


•» 




— )r-« 


i—4 


(\J 




rsj + cm oo 


— i 




CL - 




•» 


i~4 


••UJ 


II 


II - 


OOsO 


11 cM^nO 


NO 


II sO 


0“5vOcL 






)— 1 w 




W 


I-M-— > 


^*Z-h 




w 


Q 


►M 






00 


ro 


<OH- 


UJ 


II O 


UJ 


UOUJ 


UJ II UJ 


•—4 


hU 


JH 


<— < II H— 


1— 




H* 1 




<1 


JH-4 


)— t M 


M 


M 


•— «CLi-m 


o 


OUJ 


<2 CL 


(__J hm>— i CL 


CL 


O CL 


CL”3QC< 


Q 


OcL 


02 


Qmm3 


2 


02 


23l20 




ro 




<r 




in 






»— » 




H 









109 



ooooooooooooooooooooooooooooooooocooooooooo 
invor w oDC>o-- - ^rn>^insO( s ---*r\iro^insOi s, “ao<7'0--<c\j( , o^Lnsor^GOO ,N 0^(\irn^“LnNO( s -GOa^o 
as&ttcccQO'O'O'O'O'a'O'O' 4— 4^cM<McM<M<M<\jcMCMc\jrMoa 

cm cm cm cm cm cm <m c\j cm cm cm cm cm 

ZZ222Z2Z22222hhhhhhhl-hhhl-hhl-hl-hhhl-Khhhhhhhh 

MMi- • 1»— IH-4I— II— <•—»►— • •—•►— .Cl QlQlC1.0lClQ-Q.OlCLOlO.Q.O.GlOlOlCLO.OlQ_Ol£LOl{XOlQ.Q.CLO- 

<<<I<<<<<I<C<K<Z222Z22222222Z2Z22Z2222Z2ZZ222 

H— »»— « — 4 ►—• >— >— H— M— II— 4t—4»—4l—t|—l|— >►—•>— 4»—t 

CC —l 



ooooo 

cO-'OrOrnro 



ClCLCLO-CL 



CO 



o 

< 



>> 

cC 



XX 

CM CM 



CM 

r- 

<M 

O 

CO 



OX - 

a:* 



in 



a 

CD 





CO 


o 




i -4 


O 






- - 1 — 


2 




•* 


—4 






•» •» cC 


<r 


2 


CM 


*w 


o 




xxo 


CD 


lU 


CO 


2 






— h «— 4 CL 


2 


—1 


—4 


a 






- -CL 




CD 


— > 


o 






- - o 




O 


2 


—i 


~o 


in 


H-l— co 


ax 


QC 


O-l 


LU 


02 




22 


UJ - 


CL 


OUJ 


•» 


Ow 


•* 


►—•1—4 UJ 


a- 




2 -JOC— ■* 




« 


oox 


LUCO 


LU 


- 2 >CM 






0-3 H- 


UJQ 


X 


o - 


— 1 - 


OO 


CO 




o<* 


t— 


mzzr' 


inn 


— i 


- • »— 


xo 




a.—* 


•*—4 




< 


- — <x 


♦-Li l 


£X 


2 HJM 


20 




O 

u. 



<r 

a 



- 2 UJ^ 
Q •‘-IQ 
<>S< 

oo -a 

-il-Q-i 
OZCQO 
2 -2 



C2 

-la: 

ac> 

O-i 



OO 





1—4 


ooco<r 


m X 


-O — . 


OO 




3 


1 — 2 UJ 


• LU 


1- 1— — !l — <XJ 






o 


20a: 




o— <n— 2 - 


•* •*» 




2 


LU»— • 


UJ 


CLX-* 222f- 


OO 


O 


C 


2 h— UJ 


OX 


2 1 22 - * 


in in 


2 


CO 


— LUOX 


21— 


m » o j — 1— ♦M 




<r 




vtO<l- 


< 


1— CM*~3'— 


2 H- X 


CD 


2 


•< UJ 


CD LL 


cox^o— *20 


<r<- 


2 


LU LO — ! CC LL 


■ O 


O I cm2'—' -cC 


-12 




— 1 


-to. Ovf 


• 


<1 -ft — H-— J<t 


x< 



aaj 

1—1 — CL 

—a 

OCt-h 

02 ^ 

o 



CL 

O 

h- 

CO 

o ~ 

O X 

O' LLlX 
LOiUJ-JO 

CQOcO «XJ hdJ'wCiJO'UO h- — J (Tl— 11— • 

Q<M— . 5Iin<D OoC COLUUJ— l2u~ 

a: -a Z)-<Xco Q. - l^xxCL 'Oi-ih-lu 

a_ ro LOO 2LU— MJJ <MI— • 

• »-*• - CM- O' — 

^ ^ .. . — •— illizj— 

UJ}-Qi'-'2 w Q JO- JZ» OhOi^ 
23 M^ril-ZU -UJ 
MQ(-hS-l\sXS\^ •*-* •*'<0—1 

v— oc i— ••— • •» i— xo • n — * h— 

D^UOZXZZ -220 rn— — * 
oDMHQoao-ao n wh- 

^(^jjxzxxmxx< » 9 »- w 

a: acac, a;a clo: qc qcd cl cl 2 <l*~* 

□ QOQUQOU2J002Zu00UQ H UU<ti^iLiXU. 

clllllll llllu. u-luco— »o muu-uuQNaajH 
X 

r-aoa^o— *<Mro<r i— 

—4 — 4 .-4 CM CM (M CM CM 



'O 

<M 



XXXX -XX - 








OO 




O 






oCaC 




ac 






MX 




X 




o 










l-oT 


O II M 


I— 


ii 


— J 


ox 




20 




LU 


2 


CM II — — 


2 


X — 


2 


- II 


- m 


-II 


-o 


— 


«-4 


*-4<— » — — 


—4 


«p^ tk 


•-4 


ii — 


II o*~>— 


11 


II •— • 


ii 


►—4 *— 4 


3 — ' *w 


*— • •— < 




>— 4 




~0 0 


w 


2 




i-H cl 


— twQCc 


CMlZ 


CM O 


cn 


2 


U<iu 


O 


O 




OX 


QCDQ-J 


02 


0—1 


o 


Oh 


0200 


0-4 


Q LU 


Q 




—4 




CM 





oo 



OO 



110 



OOOOOOOOOOGOOOOOOOCOOOOOOOOOOOOOOOOOOOQOOOOOOOOO 
Nor-aoa^o^cNK'Osj-in o^-coa^o^fNjrr) vtLnsor-aoa^o^^im<nnsO( s -Qoa' 0 ^cM»'o^-insor--ao oo^Nm 
co <n m <n vt sj- <f vt st v*- in in in in in in in in in in so o o so 0 vO o o ^ I s - r- h- r- r- c^ r- oo oo co go 






Z2222222Z222Z2Z2Z222Z2ZZ22Z2222ZZZ2Z222; 



LU 



CM 



o o 


—1 


R 

0 

ZRO 

ZRO 


ac 


HjO 


> II II II 


r^j m ii 


—I 


O 


r— 1 


X II 


s- 


II - 


•* 


*•-5-5-5 



— * 


II *» 


ii — . 


|| M»-.W 


_ 


-5 — 


MW 


*^W W w 


w 




O 


h-xx 


-1 


rOZ 


^2 




o 


a 


cl 


2:00 




oo 


u> 


u<cx^ 


<1 


02 


oo 


□ JQh* 





•> 








-5 














»— 1 






*—4 








■w 






K 








0 














< 














0 






> 








0 






CD 








0 






H* 








•» 






2 








— 








—1 






*— < 






Q 


UJ 






•k 






O 


—1 






H* 






1— 


2 






-5 






2 


•» 


00 










•» 


CL 


Q 




W 






a 


0 


< 




Q 






0 


2 


O 




< 






2 : 


•» 


_J 




O 






•» 


00 






—1 






LO 


LLI 


Q 




O 






UJ 


QC 


UJ 




•k 






CC 


h- 


1— 










V— 


00 


< 




CM 






00 


2 


(X 




«k 






2 


*» 


H- 




H* 






•» 


O 


2 




-5 






O 


CO 


UJ 




*— « 






CO 


CL 


O 




W 






Q_ 


2 


2 




Q 






2 


*■ 


O 




CL 






•* 


Q 


O 




< 






a 


< 






O 






< 


O 


O 




O 






0 


O 


2 




r» 


O 




0 


O 


< 




— * 


O 




0 


O 2 








O 




2 


CM 00 *• 


00 




•k 


• 




#» 


in P'-cmi— 


t— 




t— 


O 




t— 


CO CM O CM < 


2 




-5 


00 


OO 


< 


CM CM 1— 02 


M 




M 


r-4 


(X 


2 


O 01—2 


O 






V << 


LLI 


2 


OOHOH 


-5 




Q 


in*-* 002 


V— 


•» 


h-i— 0 at— 






QC 


Cl O— • 


LLI 


»— 


O 00-5 


LL 




< 


o# 0 ^ 


21 


-5 


OOO—O 2 


O 




0 


1 # 


< 


2 


OO H* — •» 






0 


CM — — OO 




#* 


— -—5* — • — 1 1 


00 




•» 


O 


< 


0 


— )— 21— LULU 


LU 




h- 


OH* LL LL •* •* 


CL 


UJ 


01-2 njZ 


1— 




-5 


1 JKH II II 




2 


LUOXh-ZS 


< 




4— * 


^w<<-5-5 


51 




XX *o • • — 


2 




t— 


QwMwi— 


LU 




• • }-— • h— H* CO 


M 




*“5-% 


•0002 wwmCM 


O 


cm 


hhOQOOm 


O 


m 


2 in 


OarO*— *QQ •* - 


CD 


m 


OO •< • • *• 


aC 


•» 


*^n 


Lu<oooa:oCH*t— 


U 


*• 


• •H-OOJsO 


O 


nO 


1—4 *k 


• OQO«“5“51U 


cn 


in 


Jh< — 1 CD UJw 


O 


w 


n in 


QO OO^mG 


Q_ 




UJ -5200. J 


O 




*—4 <W 


2 II II OO^Z 






ZZZ2Z2UJ 




LU 


Q— 1 II OO — 


Q 


Q 




O 


1— 


lDQ2w << II II QC QC H* 


<L 


<. 




< 


_ 


<X LL OO 2 <<12 


UJ 


UJ 


LLLLLLLLLLLLQC 


LU 


CL 


OLU 


•‘U.JQhuOOUU 


QC 


JhhmmmwJ 


Q- 


IS 


OCL. 


-H<o^X>000 



UJ 

Oh- 
*— * 

oa: 

o:s 



rO 



<r 



in vO 



o oo o 



oooo 



ooo o 



oo o 



11 



= l » N J T 

(6,36) I ,COARD( 1,1) , C OAR D ( I , 2 > , CLO AO (1,1) ,CLOAD( 1,2) 



OOOOQOOOOOOOOOOOOOOOOOOOOOOCOOOOOOOOOOOOOOOOOOOO 
vfiAvOr^co^O^(X]ro>4‘^vO(^coQ^O^ooro<fir\or^aD(7>o<^oorOxrLr\sor s -ooc>0'— ‘0jf < nNrir\s0t^c00 N O'^ 
CO CO CO CO CO CO O'* O' O' O O' O' O' O' O' O' O O O O O O o O O o — < — < — » ^ ^ ^ ^ ^ — I CM CM <M CM CM CM C\J <M CM CM m ro 



XXXXXQ„XXclXXXXCLXXXXXCLXXXXXXXCLXXclXXXXXXXXXXXXCLXXclX 



in 



o 

o 



in 



o 

o 

z 





-5 




— 








•ft 




*— » 








h- 




— 








<3* 












2: 




Q 












z 












*— < 








z 




•ft 








0 




— 








0 




r*- 








-j 




•* 






o0 


LU 




r-l 






a 






II 






a: 


•» 




-5 






< 


— 




•• 






o 


1— 




— 








< 




“5 






o0 


X 




•ft 






LU 


*— t 




M 


00 




<— * 


w 




— - 


0 




h- 


X 




Z 


X 




X 


0 




O 


< 




LU 


z 




O 


0 




(X 


►— « 




-J 






O 


•ft 




UJ 


H- 




a: 


1— 






Z 




X 


< 




•ft 


UJ 






2 : 




>— 1 


z 




-j 


I-— 




1— 


ULl 




< 


< 


. — . 


< — 


-J 


• — • — * 


*—1 




CO 


SO' 


LU 


O *— • » 


cc 


zr- 


CO 


Zco 






LU 


►rn 


•ft 


•* •« 


LU 


•ft *» 


H- 


r—4 •» 


NO 


— «vOUJ 


X 


OsO 


< 


11 m 


w 


II —O 


1— 


— — * 


21 


*— » <ft^ 




~ z 










LU 


LU 




LUX' 


O 


r-C 


1— 


001— 1— 


Q 


*-!— 


<1 


< 


1 — t 


• z 


<. 




LU 


□ UJ 


CC 


ox 0 


LU 


CL.CC 


X 


OX 


z 


□ 20 


QC 


3i3L 



o 

z 

< 



o 

o 



o 

Z 

< 



lO 

Q 

a: 

< 

o 



H- I O 



o 

o 



-J 

LU- 



GO 



LU — 
Z<M 

•*xf 



n m — 



era 

<1 

Olu 

qq: 

O' 



o 

o 

> 

a: 



— rsj 

cm - 



~0 

OCQ 

coz 

oz- 

CO — 

cl — 



(M 



o 

o 



o 

CO 

a 



o 

CO ^rvi 

z 

• "5 "5 

UJ — — 

(JJ^OU'-KNJ 
CO ♦ r— ( C\) CO CG I — I— 

CL— - -ZZ2Z 



Zco 


< 




z — 0 


z 


:2«— 


►xt* 


0 




nn 


•ft 


•» 11 11 11 11 




z 


•ft 


—ist - 


*— < 




II sO 


a 


0 


II **vO 


II 


II wCOCQ — — — LU 


►— < 


a 

CO 




»— iin>— 




OOZZHf\lu(MO 
GQ ► *Z 


OLU 




UJ 




CM 


(NZ l| II — — 


pHH 


Q 


\— 


—a h- 




— -ft— • ft*-* |— 


M 


<l 




<t — 




^CMOOOOZ 


ax 


UJ 


X 


oujqc 


O 


Ox 1 — 1 — a ao co co 0 


03 


X 


3 : 


a £X2 


a 


GhZZZZ^IZO 



oooo 



oooo 



oo 



oooo 



oo 



112 



OOOOOOOOOOOOOOOOOOOOOOOOOOOCOOOOOOOOOOOOOOOOOOOO 
<Mm^mvO(^co(^o^c\}msj-n<)^ao^o^cMco^mvor^oG'0 — rximv^mvo^ooCT'O— cMf'nvfinsor^coa' 
cn cn •'O rn ro ro ro ro sj- >r 't ^ tn lo to tn in in in lh in in o o o v 



- H— I— I— h- f— t— h- H- H* h- H— h- h- H- 1— I— H- h- h- H- h- h- I— V— H— h- h- I — I— I— h— h- I- 
CLCLQ_Q_CLCLCLQ-Q-CLCLCLCLCLCLa.CLa.a.CLCLQ-0-CLCLCLCLCLCLCLCLC-CLQ-CLCLa.a.CLQ_CLCLQ_CLCLCLa.a. 



2 



(X 

O 



2 : 

<1 



m 

f— ^ 

o 



o 

II 

> 

<J1 



in 



GO 


0 18 




GO 


—•CM 


r- 


\- 




r- 


•* »* 

CL CL 


• 


O 




• 


2:2 


LLI 


O 




2UJ 


2 — ’ 


02 


1 — 




02 — 


0 00 


CD • 


1 — ► 


> 


XI • «— » 


CO coco 


* 


OO 


I/O 


CL — •* 


CL 22 


2CM — 


CO • 


2 


ZMO 


2 


•» #-4* 


o-o 


•* 


•> PW 


- II II 


-< — > 


2UJ 


^4 


P-i-30 




II >— COLU 


• 


11 


It ^CD 


II — ~— 


—•023 


II > 


1 — • 


ou2 


2 4- —CM 


CD 2 


CO 




CO 


2 ~ “ 


m 2 11 ~ 


iz 


vO 


m 2 II 


vj- 


p— 1— 


0 — 


p— * 


— W 


— II 


>2 


CO 




— 


00 


OU.U0U 


Q-LL. 


0 


Ullh 


0 CL CO CD 


Q — 20 

m 


2 — 


a 


QhZ 


Q^ZZ 

>r 



2r-~ 

11 11 

—1 CM 

•* •» 

COCQ^O 
clcl 2 
Z2Q M 



<1 

-J 



00 2 

LU CD Q LJ 
2200 

in 











a. 








CM 






h- 


— * 






*> 






2 


“3 












< 


•* 






II 






0 


Qu 






“5 






>-* 


h- 






•* 




2 


O 








— * 


CM 


0 


2 


CM< 










<JJ 


X 


-J 






*> 


O 


a 


> 


O-* 






— 


r— 






Kl- 






w 




a 




<. 






O 


O 


ac 


CL 


02 






CO 


O 


< 


1 • 








2 




0 


20. 


-J 






O — 


— * 




_J<K 








CO 


O 


LU 






— * 


Cl — 


• 


h- 


-j <>• 




-t 


20 


3 


< 




O' 


-t 




LU 


2 




2C0 




•» 


— *• 


• 


1—4 


-vtO 




*• 


0 


II sQ 


UJO 




II 1— **UJ 


vO 






3UJ 


<1 


— inocom 3 


-w 






2_J 


-J 


w> 


• — 2 




LU 


r*-iu 


~2 




o> -1 


-J — 


LU 


h- 


— f— 


1— ’wr 


O 


— »a 


wOH- 


I— 


— 


*— 1 


2 


<L 


C II 


<z 


t — 4 


CL 


uac 


uu. 


UJ 


□ UJ 


LLLU O 


2 


3 


Q-S 


o~ 


a: 


OQC-J — QCO 


3 



3 ~ — 



a 

o 



<5 



a) 






o 



0000 



o 



ooooooooooocoooooooooooooooooooooooooooooooooooo 
o ^ vf in oo ^ o ^ c\j nO oo o ^ ro > 4 " ^ oo ^ o ^ c\j rn in \0 oo O' o rvi rn in vO 

CO CO 00 00 CO oo 00 oo 00 00 O' O' O' O' O' O' O' O' O' O O o O O o O O O O O — * — » — 4 — • — i -4 ^ ^ — • — i n J rM cm cm CNJ CM r\l CM 
— « ^ ^ ^4 ^ — • — < — i — • — * ^ ^ —< — * c\j cm <m cm cm <m cm cm (\j oo cm c\j c\j cm (\j cm cm cm <m cm c\j cm cm c\j cm <M c\j cm 

f-l— f-|— I— h- 1— H-h- 1— I— h- h-l— h-t—H-i—J— f-l— Kl-K-I— f— h-h-t—h- H-l— f-l— I— h— I— >— I— I— i— h— F— 
CLQ.Q-CLQ-ClClQ.QlCLQ-Qlq.Q-Q-QlOlCXQ.Q-Q.CLCLClQ-Q.Ql(XQl0lQ-O. Ql a. CL Q. a. CL Cl Ql a. OL a. CL CL a. CL CL 



o 

QL 

> 



ZO h 











- QX 


X 




— 










II < 1 — — 


f— 




—i 










oo o - 


»* 




w 










H- O— X 


m 




UJ 










2 -X 


LU 




•» 










>— iQX - 


1- 




UJ 










CLuxin 


< 




w 










^31— -— « 


2 




•• 










<in - 


►— « 




X 










ULOCh-.- 


a 




CM 










O H" — 


a: 




•» 










2- Q 


o 




m 










Q£LU || LU 


o 














LUO0000 


o 














CDZZD 
















200 


> 


— * 












OO — 00 


- 


in 


—I 










2 1— H- 


•» 


• 


< 










IL«Z 


X 


4* 


H- 1 










OOQ-4 


in 


^-4 


CL 


-3 








< 20 


•* 


o 


UJ 


•» 








HQIOQ. 


m 


•» 


1 — 




— * 






oujo 


LU 


X 


< 




Q 






1 — CO oo 


h- 


m 


2 


X 


LU 






2>00 


< 


»• 




<a 


a: 






- 000 3 


2 


in 




-J 


1-4 






-2<< 


— • 


• 


X 


cL 


r> 






X QO 


a 


xt 


r— 1 


a 


Or 






x. 2 


CL 


—4 


»• 


*• 


UJ 






- -QUL 


a 


O 


X 




a: 






inxOO 


O 


•» 


X 


3 








— 'XCD 


o 


X 


•• 


•» 


LL 






CL 




m 


■i 


N- 1 




2 




- inXLumx 


*- 


00 






a: 




II — •»— CD 


— •» 


in 


UJ 






3 


—x> 


00 1 2 


•* •» 


• 


1—1 


< 


QL 


f- 


— — JO 


h-- 2D 


• X 


nJ* 


h- 


o 


a 


LU 


^oo 


2 11 ZQin 




QC 




h- 


CL 




UJOOOO 


LU - 


o 


UJ 


}— 


o 




2 


XJh* 


oo- 


•• 


CL 




LU 




2-»CM 


LU < 2 - 


3 00 


X 


O 


_ 


> 


o 


•* •. 


JhmX 


UJ— * 


m 


OC 


3 




• 




UJiXOXoOCOX. 




CL 



<t 

2 

< 



a 

< 

o 



OO 

00 



+ 

> 

QO 



>*5-5 

• — 4 

o ww 

-QO 

x<< 

-ICO 

HJ— J _J 

-oo 

H— 

3 II II 



-J *- 

LU -5 

2 x 



- - - o ct 

I — I — I — LU >- 

2 3 3 0 0 

2 2! 2 31 2 



• 2 2 —km 



-<n^ 


-in 


o 


+ 


-CM •» •» 


-O 


i— i ► 


o 


Q 


— ^inH-H- 


II 02 


II vO 




-J 


II - 33 UJ 




3 ^ 


UJ 


1 — 


— in— n-»c 


> 




X 


2 


-— — 2 


Olli J 


OUJ 


; — 




fM QQ*— 


CM}— 


CM}— 




»— * 


(MO< <x h— 


^ II 


>—i 


O 




<1002 


OCX 


□ a: 


<1 


UL 


QUJUUU 


Q 33 


02 


UJ 


i— i 


QCLOOO 






QL 








o 




— 4 


CM 




CM 




CM 


<M 



rn nJ* in o 

(NJ M N 'M 



q UJ3 -Lussinin 

< _J LLf— inCLO- — • ♦ O 

h-OOUJ O < UL •— • > 2 Q -<f C 

<1 — j CQ O 20 — H- <C0-H — i 

s o Cl 2 -J ~QL - hO •O— aL 

^22 - - mujuLct: ii UJ 2 — un -cnjlu 

— * CD C LU 00 »— — • r— 4X •}— 

— colu<o>ooo< 
coxdixq:zo xT^^r 
<in2iuDf-« - - -a. 
-o - cd 2 <^> 2 - -xmN- 

— — * — co^hlo- X Z< -xm — * - - 

I s - 00 O' <1 — 1 — « — C— JNO'' — -IAS 

tn in in 0x0x2 -ll s 

^ ^ sOiin- — »incMx 

n 0 x0 x0 N 

W w -W — — UJ <£ 

iii lu 1 1 1 <<<<x— *ouj<o<<<:<r 

22X2 - -<CD2 2222 

cLcxixcxin- > 2 cl xu-olcxcl 

□uqomii ou- ouuu 

LL LL LL LL -00UJ2LL -ULLLLLLL 
^-lOJro xf ^ 

r*. co O' o — m xj“ inxor^oo 

cm cm cm rnmnm rn nm m -n 



rn in n 0 

in in in in 

•>*>»- 

s0 s0 o o 



2 

q£ LU OJ ID HI HI HI HI 
OH-ClH*0->— CLI— QlH- Q-H- CL| — Cl 
^^omQmOmO^Q^O^O 

'J^qlh-qli— cl 1 — 

a.21 0 3:i03in3^3i>0 3<>03^ 



o 



OOOO O 



O 



O 



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 300000000000000000 
oD<T'0.-jmmNtnMDxcoaNO'-*cMroNtnvOxcoa'0'--'nicovj-nsOxcoa'— ♦cMcOsfrnvOxcoO'o^fMcoNrnsO 
mmcomcommmcnrocorovtvf vt vj* n*- vf sf vf nnnnnnnnnin — *—•< 

<M OJ C\J CM CM r\l CM (NJ CM C\J CNJ <\J C\J Pvl CNJ CM CM CM (\J (M (\J CM CM CM f\J (\J CM C\l CM <M (\J (\j 
KhhhhhhKI-HhhhhKKhHKhhKHl-hM-hl-Kl-hOOOOOOOOOOOOOOOO 
Q.o.CLcLCLQ^Q„aQ»(xc^Q - (X(XQ„CLCLC^^cLQ.CLCLQ.<XixcLQ.CLCLrL^-Q^ct:cx:cr:cr:Qc:a:cr:Qta:Q: t xci:a:Qc:c^ 
ZZZZZ2ZZZZZ2ZZ2ZZ222ZZZ2Z2ZZ2222iiliiiuuUJLimJlULiILiJUJUJLiJUJULiujLil 



X 


c 


— 




m 


vf 




•* 




II 


CL 


0 




O' 


X 


X 




LL •* 


H-4 




M-Q 


•» 




h- 


0 




•» 




X 




ax 


— J 




•^LU 


II 


O 


n 


2 




m 


#fc 


m 




in 


•» 


►— 1 «k 






2 


2 


c 




c 


X 


UJ 




0 •* 


M 


<— 1 M 


-O 


—1 


CL 


•> 


•» 




X 


co 


a 




2* 


If 


•'ll 


- X 


UJ 


X 


— • 


— 




a. 


•* 


0 




- oO 


-J 


• H* 


II UJ 


-J 


-J 


CM 


0 




— 1 




0 




-00 


LU 


II C 




2 


•* 


•» 






< 


a 


m 




XIII 


2 


2 


C • 


•* 


a 


r- 








2: 


** 




n2 




H-2 


CQ 


Q 


LU 




LU 




#•> 


HH 


X 




-X 


•* 


0 


02 


LU 


Q 


CM 


-J 




X 


— X 


vO 




- 0 


O 


2 - 


30 


Q 


LU 




t— 




CM 


M M 


•* 




uu • 


LU 


O 


OO 


UJ 


UJ 


O 


4—4 




^■H 


00 - 


» 




Q- X 


Cl 


-UJ 


2 


LU 


O 


CQ 


H* 




•* 


QX 


0 




X 1 — 


LU 


oa 


• 


O 


X 


2 


•> 




m 


a:o 


2: 




1 — w 


LU 


LUUU 


•'O 


X 


UJ 


•» 


— 


X 


<— 


cm 






•fc 


O 


OUJ 


•2 


UJ 




- r - 


X 


•» 


X 


0 - 


X 




UJX 


X 


uuo 


03 




uo 


n 


•» 


*— 


—1 




n2 




)— n 


UU 


UJX 


XO 




CL 


—4 


0 






-Joo 


*-•-5 




c - 




OUJ 


LUC 


UJ 


LU 


•• 




— . CM 


O 


< CL 






2- 


^0 


X 




CL 


X 


CM 




O - 




•— iLU 


x ^ 




H- 1 • 


h- 


LU-J 


LOX 


X 


c 


ao 


2 


—4 0 


•* 


(X CD 


nx 




20 


2 


C 


Q 1 — 


>— 


0 


»— 4 


O 


— ' m 


X 


uu2 


••n 




<12 


UU 


UO*— 1 


C *— « 








O 


x — 


O 


1-3 


n •* 






2 


h-o : 




LU 


IU 


2 


-J 


0 — 2 


—4 


<z 


• X 




- _J 


LU 


2 uj 


-1 


H— 




□ JUJ 


2OU0 


•» 


r — 


OX 




►c 


— J 


1 — 


UO 


< 


c 


ZOLU - 


4-.0 — 


• 


f— m 


i-H «•> 




X*-H 


LU 


O c 


• H- 


2 


2 


020— 


vf 




no2 • 


LL- 




^a: 


— N 


mjr 


02 


4—1 


4—4 


0 •* 


2CM 


— tCM 


_J 


hZ^D 


-LU 




•*LL» 


m LL 




M 


J 


2 


CO 


• *» 


OO CM ^ 


I— 


•*C O 2 


X3 




xi — 


• a 


llll 


LLO 


c 


< 


•4Q 2r- 


nn -m 




X Ow 


»— 4O 




X < 


O' 


00 


03 


0 


— J 


— CL 


4—4 •— 4 


— »*— ’>0 — ' 


3 


C\l> - 






-2 


LL — 










M-2KM 


O2mco 


z: 


•»H— •» • 


n 




• m 


** • 




^ LL 


LL 


LL 


CO •" 


2w 


2 C— ' 


M 


-mXI 


^-.2 




cO •* 


X - 


m rn 


- O 


a 


a 


M-Q 


-Q 


cl_jlt> * 


•» 


>o>o< 


-O 




UJX 


n m 


•» •> 


•» 






'-'CXC 


xxm— 


x 


• m CM — 1 


X»— 




>— «n 


•fc— ^H-4 


CO CM 


rO — 


— 


— 


OOcoa 


-JO ->t 


00 


COX •»• 


ms— 




*> 


moOf-t 


I— 1 ♦— 4 


♦— 4 m 




m 


C«Jh> U 


•. CM 


•» 


^o* — 


••*— 1 




iX- 


• • •* 


«— 4i- ^ 






#* 


0020 


— — m •. 


m 


Olli x x 


no 




uua: 


O n- 


•» •» 


— CO 


n 


n 


— —J2 


•» *» 


00 -nJ- 


— 


-2luco 


«z 




CL UJ 


UL-<-^ 


«P - 


M »— 4 


4—4 


4—4 


0 c •* 


Q — 


0 O com 


1— 


XZCQ - 






Cad 


-O 




' *— 4 


•> 


•» 


LU — 1— J(\l 




_1 


cmO 2- 


xo 




-q:i 


X-4X 




*h 


— 




2— —Cl— •* 


•> •'I — X 




— — 'oo^- 






—cl 3 


O •‘UJ 


• • 


• a» 






•*x md 2 2 r-* 


OOuOC 


3 


• X 2 • 


— 




2 


^4v0C0 


CC cQ 


CQ'-' 


• 


• 


O I 200 2 




nnc 


2x •*!— O in n c£ 




• IU 


— 


zt 


2 


CD 


CD 


LUO 1 •* - 


—•CM 


- 




QXZkUJ 






O' H* c£ 


nx *3 


33 


3 • 


2 


2 


CL •'4— f— CM— ' 


1— ^ UJ — 


•* 


2mjj 2Q 


►<NJ Q 




LL C LU 


>—*-.n2 


22 


22 


3 


3 


2X-^m3 


— |Q 


CC *^nJ* 


X*-m in'— 


n <— < zr 




-2> 


»• •'CM 






2 


2 


w 1 (NJ<f2 


~CL 


2 _)-"CM 


in 


• rOLU 2< 


• -3 


0 


ro*— 1< 


xxo • 


• • 


• • 






C ' - 


x< 


C iZCM •• 


•* 


•*«— ■ JLUHOXO 




• 2-J 


— ^GOCMX 


XX 


XX 


• 


• 


UUwCC^JOG 


-JO -'M* 




X -UJ ILU r-n -C CO 




ooc- 


X*— * •* **C 


CC 


CC 


X 


X 


OGOUJOUJOO' 


— CM CM 


— * 


Q'X luxll - 


•h 


LL _ J - 


x •‘inns 


22 


22 


— c 

. 4. ^ 


c 


cl ^ omz 

It) 1 1 1 f 


- 1 


XXX— 4— ' 



_j .. •» «.• - i <►— *>— • — ro •*«— < 2 »— 1 — ' • 
-*co» x •. •»•— i •'Xin ••n—^x -a - x - - 
i jt oo ssxinxs tH X>- 4 '-'N*i •— *xoxx 

►Lu- xxm— lOxcMincxjNrx i— >fronn 

2:*; - x 

» (_)}— f— X ty)2'— X I— h- 

*>»-i< <CCCCCCCCCC0£LUCC<< 

xirsiMrsssstxt^tzss 

cxic^craictitxtXQciai^cccn^Q^ctQCCtQc. 

— uauLuaoouuouc<oauuu 



XX 

in in 



cc 

2:2: 

CCCC 

uo 



XX -x 
nn- in 

— ii — - 



CCOC 

22CL2 



x 

in 



c — 

:m 



o 

a 



md 

ro 



- mullulxllllllu.llllu,ll_J ulu-llll—llul— llll 
»— 4 c\j 1— h — m i x x 

(Mro<rtnvOxou<T‘ o^hcmco snn 

rn<r^ NTsrsrNr»r<r <r 'i" nnnn inn 



lu 2 _n— xa. — > — ua: co 
luce: •— »o 2 —* — 1 a. 2 — jo 

2 oOmSULZ^U-OZOO * 
J'sXNN.OU^ • 

|— MM •» i M O II 

Duuzzaz ^ZZ2U0Q x 

OhhOOOO^OOQZZ II 

_ — 4 

u.a.2u.— cl»-hqcdclix22 - 2032222:3:0 
□ Q QinQ #'232^-LJULOOXOtjU*-HUJa: O 

CL s— «LL • lili^MMOUlUO^OOOOCEN Q 



vON 

nn 



00 

n 



u> 

n 



o 



ooooooooooooooooooooooocoooooooooooooooooooooooo 

r^co^o— sO^*nDO'0»-Hrg('o v ^ L p k vor^aoa , '0'-^rgmvj-in or^coa'0^-<<MrOvMn^cf^coa'0—j(Nj('ns^ 
^^^(\jr\JCNjf\jc\jr\ir^f\j(Nirgrororn < ^rorO(^roro^^Nt^^>^>^^Nt^^ininininininLninLninvO'0'0'«0 0 

oooooooooooooooooooooooooooooooooooooooooooooooo 

cCotc£c£ci:c£c£zccCc£CCccc£ciLc£CL(^c£aLct&ciLc£<£&&cZC£Q£££a:c£&c£ctc£c£cc<^ccr£(^c£cCcLaLCCcC 

UJUJLULUUJLULULULULULULUUJLUUJLUUJLUlJJLULiJlUUjUJLUUJLULU 



</) 

OJ 

ct 

h- 

00 

2 

•* 

O 

O 



< 

h- 

LU 



< 

~£ 



00 



CL 

o 

2 







cm 










X 
















-ft 










1— LU O 2 


o 




















•ft 




- 20 - 


Q 














•— < 






OvJ 




2 <Ooo 


O 














1 






M 




h- 0*2 


• 




















— 


o 


<£ Q-— 4 «* 
















22 






Q 


H— 


2 H O 


II 








SO 






22 






oc 




•ft OCLZ - 
















•» •» 






< 


aoo 


* i OV-2 


)— 








o 












o 


-40 


sJ-^OOf^-COLL <r 










«— <4— 






>— i *— « 






o 


•* 


— _.H-< — ft — - 


2~ 








4* 
















2 *-<02— 








~c 






j22 




-J 


It 




•— 2XUJOcO.-< *h~ 


-Q 






2 


^oo 


oo 


o 


UJQO 




LU 




— *2 


ll OoOoOO 


O 


o 


4> 


1 4- 


OL OC 


LU 


0-00 




Cl~* 




2UJ~ 


O— '2 2 •* UJ— 


00 • 


UJ 


LU 




— )— — * 




2 


222 


—1 


2-4 


<M-h 


oz- 


O2QHw^b0 • 


o 


Cl 


CL 


4* —4 


*4 O 


(\j 


•» 


•» ^ 


UJ 


•ft^H 


•■-5 


o • 


20 2<^»->ooooin 


—ft • 


2 


2 


OO— » | 


CM— • | 


*. II II 




—4 II 


CL 


«— 4 — 


—4 •• 


200 


<o^20^uJLUGoa 


•« 


•» 


•»»— H-» 


►-OLU “5 




11 


tl II 


2 


II h- 


II •— 4 




2 oo22a:< 


_iLU 




f-H 


— 4 — — 


^ W J 






2 — 




—4 -J 




II CKlfMi Hi-_i0^t-r) 


• 


ll 


ti 


II 2* 


II 2 #-ft 




l-H 


Z2^ 


m 


>-4_J 


-5w 


20 


tl oo UJ 00^0 




•— 1 


-5 


2 0C\J 


O O ”5 CM 


«• *ft 




22 






Q 


O •— 1 


0< O 2 >—2 


LU 1 — 








— > 


—4 *— « 


s 0 


cm— 2 


it 


c'O || 


f^lQC 


M 'ft—' _J 


I— H-2*— ‘Oil Z w JK'*' 


O 


>0 


'O II ll 


-O It ’ — 'II 


<ww 




H- w 






o 


LJ O 


iiikaj i»»— o 


*— 1 










QO02 


LJ 


qol 


00 


OCNJ 


oo 


ZLL<OX<l^ < l^ U-<LLLL 


a 


o 


0^2 


U I 


OuOOO 


Q 


Q O O 


2 


O*— * 


oo 


HH00h5;MUhZh^02 M 
1 1 1 


o 


o 


o«x 


0"5— -O 


^4 




CM 






CO 




<r inui 













oo 



o 



o 



116 



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCOOOCOO 
invor^coc>o^<Njm>4-‘nvO,-4<\jm*r invor^co ctO'-'Cnj mv}- in"Oh-cooo-M 'C\im"tinvor^coo N 0-MC\jm<finsO 

vONO'O^O'Or^h-h-N-r-r-f'^ -M^*M(Njc\jf\i(\jc\Jr\jc\jc\j<Nic\immmmm mm 



OOOOOOOOOOOOOOOUUUOOOOOOOOOOUOUUUUUUOUOOUUUOOOUU 

LU UJ UJ tu uu LLI LU UJ UJ UJ UJ UJ <t <<<<< <t <<<<< <t< <<< <I< <<<<<< <t <I<t < <5 <1 << <1 <I< 



213 : 2 : 5 :: 



:XX. 



J — 1 — 1 — 1— J — I 1 . 



J — I — I — I — I - 



J-JOO 







CL 


-J 








*- 


0 






X 


LO 


Z 






o*— 1 


Z 


< 






Zac 


•k 


0* 






Qnh 


— 








LU QC 


CNJ 


O 






QI-Z 2 


•* 


•-H 






LU<LU 


r- 


— 






K-XCQ^O 




LU 






<X •— C {/) 


(\J 


—1 






ZZQlil 


— « 


*— 






— *<zz 


O 


»— < 






X-J<U- 


CO 


1 — 






< u. 


z 


•» 


X 




I LU LO *— « 


•» 


— * 


*— 




Xloh- 


— 


r- 


•k 




CL h-UJLO 


in 


•» 






O X 




0 






LLt— LLLU 


•* 




~.C\I 




<LLO 


ro 


— 


O - 




XX~< 


CO 


z 


-*0 




— H-H- o: 


.-H 


0 


*^m 




CL LOLU • 


— 


0 


X — 




*— LO >< 


z 


-j 


— QZ 




<LULU<Z 


OJLU 


OZ^ 




XXX -« 


0 UJ •» 


O ►— • ** 




x*-zz 


z 


— i—* 


•* — 




loco <r < 


•» 


Z<\ J 


•*— • 'f 


X 


LOLO*- -J 


0 


*k #k 


OOCSJ 


*- 


lU<t <L 0 


CDZ^ 


in m •* 


■* 


Z IiuX 


CL 








LLUJ*— H-O 


ZH-CNJ 


2 _am 


0 


LLZ << 




z— 


<z^ 


0 


mmOJ IUU 


a 


-0 


ja:io 


•k 


l-l-^X 


<>< 


QC >-L 0 


X 


LOX OU. 


OCDO 


0-1 •* 


X 


ozjo 


— 11 — — 1 


*. *k— - 




LUCXOC 


ozo 


— m 


X 


X CD •— ‘O LO 


z 


•* •* 


00 •* 


*— 


1— Xlo LU 


•* 


a— 


00m 


00 


LOLUH - *— ‘ 


h* J(\l 




+ 


LO 0 *-* 


<t— •* 


•* *•!— 




LULO »QC Psi 


— zzr- 


O 0 lo 


“5 


h^OOLUQ^ | 


zz 




inin< 


-O 


<XluluQ-luO 


1 - 






•» 


— .-JH-O— IOcD - 


*— • 1 — CNJ *— * 


X*-LU 




XX ZCLGLXX 


— — »0 


<< •* 




— *—<0 ‘ 00.3 I 


MZ 




OX — 




^ 0 Z<# - 


I— <X 


X<O 0 


X 


•* r\i < -J <T O oO — 


OC— 1-30 


1-0**- 



lo 

LU 

CL 

I— 

00 



X 

Cl 



—. 2 : <H-« 



o 

CO 



x 

Oo 

LUCQ 



o 

o 





OO 


-X 


X 232h H- 


-3LU 


oca: 


-MX 


lo mO lolo 


-3 


rsji^sj 


II LO 


i-qclululu 


•— >z 




►—4 


II Z XCOI— 1 — •— LU 


MM 


II II 


11 


CL QJhH(-X 


vh 




r- 


z x oclololoq:*- 


^z 


zz 


X 


01 — QCU QQUJ 


00 


30 


00 


ajujz^^aaa. 2 . 


CD O 


LOO 


QlO 


< QC LU LO*-* X X OO 

X OO QLOL 


vO 




h- 


H-OO^U. 



OO<C0Zi/>h- COLULUOO — CNJcOXX 

X •— 1 1 DUJZ^ OZ •* •**—"—• 

<ujo:ul zluolu 

JZ^O^^KI-XN JW<<Q^Z J 

— iH- cxu.a)Luzv-^a--J-JQ:ooo 

LU*— <3lO<X*m_JqC ^z^jd- IZQ OX 

LU mSIL21Lh0ZZ<0 

IDmm •* h— *— • II It • 

IOUZCLZ -ZZZo O O 
h‘HMOOO^OQOZa< 

o— ixxxc\J 3 :xZLu*-t— 11 
LOQ.U.X **5:002:5:2.2-2-10 
Mii.u^UHUOUM<ix^ 
MMOLUU-'UUOQJhH 







— > 


**0 **Q- 








CL 


Q_ "— *•*" *h- h— 








1— 


v-XZloX 








X 


X<h-<< 








< 


<t — 1 C O — J 








0 


oqcsilu— 






0 


• — ■ 


LO — O'—— X 






0 


0 


□Cl— 4* X < 






• 


z 


><<QhJ 




m 


mo 


CL 


J3*-Z<X 


m 


•* 




> 


»*<X LU ►“-* X *— 


•k 


-M 


— 1 :i 


—1 


MJI LL + 




H 


11 




11 1— II H-n£ 


II 


M 


- 5 — 


II 


II LO*— 


"3 




“3 




M O 






M *• 


LO 


mz — — 1 11 


CNJ 




_ 1 


CL 






O 


O — 


> 


U<LXZ<1X 


O 


a 


OO 


O 


QIO.MUH 


O 



000 



000000 



00 00 



o 



117 



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

I s - oo o cm ro in n. ao o o *— » cm co in so ^ oo 0 s o *-« cm m ^ in o n- oo o o — cm ro in o k- co O' o —• cm co ^ 

t -j^p^^ r -*p-<.-*,_, r -,^<\jcM(\j(\irucM(\JCMCMCMrncocOcoco 

XXXXXXXXXXXXXXLLlLU.U_LLLLLLlLLLU.LLLLLLlLLLLLU.U_U.lLlLLLtLLLLLLLLLLLLLlLU-U.U_lJL 
<<<<<<<<< <<<<<HKt"h , h*h*f-h*K-h*h*Kh-H*}—h*^*Kh'H-^Hh*hHH^h*^H'H , h*K-h- 

i-i-joooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo 





X 


o 






< 


X 






LU 


< 






X 


p* 






O oo cO •* 








O UJ -J00 X 


o 






ID <— l-JLU 








J *— < < — J 


w 


00 




< < OC <X ^ >— i CO 


LU 


00 




r>LUUJ a: DC o 


-J 


LU 




qc ok- lulu a: 


K- 


CL 




OLuZ<i-Ka 




K- 




U.XOX<< 


1— 


00 




K- XXUJ 


*» 






X — 00O X 


— 


UJ 




»—. cO — 1 O LU h- 




X 




QCX<CL^X 


p» 


< 




KCl— iQQ-KO 


o 


— 1 




<~aca:o K- 




CL 




XOUJK-QC X 


— * 






— KOHwQ 


X 


O 




L000l<00O uj 


o 


H“» 




lulOi-hX*— 'UOOX 


o 


CL 




QCLU X«— LUcL 


—1 


C 




kx^o<zko 


UJ 


DC 


♦—4 


00U.LU— <DLL 


p* 


1— 


#» 


ZIL DC CL DC CL 00 


— 


o 


Q- 


^QQ OQjtZ 


CM 


00 


1— 


OKh OCLLOO< 


p« 




X 


' OO OO K- LLODC 






< 


o oac • i— 




DC 


— 1 


XOO00OHK 


CM 


o 




— CLOOX 


»— <■ 


LL 


X 


•K-< 00 O DC UJ 


O 




< 


<00 DC 00 DC'—' X 


< 


X 


_J 


l— < ooOlui— lli— 


o 


►— < 


X 


LU _J Uj LL DC Q 


-J 


CL 


h- 


XLUH- K-XOO 


o 


K- 


•ft 


K- <XUOI-OCX 


p» 


< 




•‘Luo*—' ac<< 


— 


X 



X 

#» 

-5 



on 

< 

-J 

UJ 



cno 

•* 

— • u 

II 

x— 

x 

C\J •» 

-5 

OO 



z> 

X 

H* 

u 

o 



f\J CO 



ZXD^UJQ • cm 

h-KOh-Z XZZ- - — 

c _J<< —I- iLULUrvj^r^- CO 
^ XO0<X— J<DCH- 1 — ) x~ * ► 

h- ►Luo Q- X H* co oo O i oj co 

s, 0—1 00 CD < >- >- ' 

— ^cCLu > — , cr^ 2 :oooox^Q o 

^ XXIQOO I <MQC 

p. j_.LUH-.h- x oo uj lu < -«- < •* 

-5 <00|— ILLS’— '1 — I— '-’OCO 

w :£ooou-—.^x<<aOLuo-*co 

o ll<oo<— • i~xx# o n- - 

K- q£ DC Q >— i >— < — J *JJ \ 1 CO 

II OO LU CC OO K- U-GO<l--j(\Jw 

ZDH(^aO(XXLUZCL^< 
rO ro—* UJ^ooZ C2 OOoC -J^l 

p. p.N^ ZH- UJ UJ H- 00 O O LLZZ 

— i — . - ^DUJZZ ) — UOKK\XQ 

it ii -o i-aiuj<oz — ~ i — • 

-> X XoCI— — IJZUJh* >002 +<s> 

j— aC OcO •luQ-h- .X I I ^h-iO^Z 

vf vf oo x cnDi- h-ajox_i_iX(MLU 

< K* O OJ </) X UJ DC >— < — J Q.Q.Z JJZ 

O 0—1 LUX— J UJILUCDUjCJJOJLXLJ 

o OUJ (XLU0000 2CI-X’— UJLUhhh-.O'-C 

1— .UJ H— XLUOO 00 — 1 

vT IjU.mXI<< 

I— LUOLULUH-COCQ 



<o 



OO 

OO 

oo 

• • 

moo 

•* 

— * II II UJ 

ll D 
‘X 



o 

o 



CM 00 
CO 00 

Clu 
ChZ 
I— ll 
OIL 
OO m 
O h- 
—00 

— 1 *o 

•o— • 

<3Ui|— 

LU «00 
• 00 < 
OUJJ 
►— « CL LU 
UK 
ZOLU 
hZI 



— X 

CM* 

— *o 



LL ILX 
0<00 —"—DC 

o 

—■4 LL 



o 

o 

O 

CM 



X 

I 

O 

o 

O 

•*!— X O— • 

X < I X CM — 1 *— < 

►-XO X •> — - 

<wQ -JJ. —I—* -ft 

szooo-^o 

— 'O • LU UJ O O LU 
Z(JH 

U__J^ II II 11 II II 

OUJ\ 

—I UJ *— — * — — — 

uj ii — icm<— 4r\Jro 

11 •*-■*■*- 
ll 3 — .^HfMruro 

xo— 'W — 

LUXUJOOOOO 



OO 



OOOOOOO o 



o 



oo 



118 



OOOOOOOOOOOOOOOOOOOOOOOCOOOOOOOOOOOOOOOOOOOOOOOO 
ms00-ooo'0*-»oom<nn o^-coO'O-^ojm^msOr^co O'O’-'OsjmKfm'Oh-coa'O^HOum vtinoDh-roo^o^ou 
m ro m m rn vj- - t ^ <*• >4- »*• >j- m in in in in in in in in m so o so so o vO sO 'O h- ^ r*- o- ^ h- o- o- o- co co oo 



rusrrsrrsxrtssirsszssrzsrrszissmissrisrrsssrrtr 

U_U-U_LLU_U_U_U_U_ILU_LLLLLLLLLLU-U_LLLLLLLLILLLILLLLLLLLLLLLLLLLLLLLLLLLLLLU_LLlLLLLLU_LLlLLLLL 
h* ►“ h— h— h- I — l-“ h— •— }■— I — h- ! — h— )— I — h- }■— h- h— I — I— h“" H- 1 — h- L- | — h-}— h-h—h— h“h—h->— h- h-h— 

OO Ln OO OO LO oo OO OO 00 LO OO O0 1/> OO OO 1/1 CO OO (/) CO l/> CO oo LO lo i/> oo CO 1/1 oo 1/1 OO l/> OO 00 oo 00 OO CO OO OO 00 OO CO 00 00 LO 

a 









UJ 








00 








< 








XI 








o 








< 








l— H 




z 




a: 




— 




UJ 




< 




h- 




QC 




< 




V- 




Z 




OO 




LU 




LU 




X 




Z 




H 




< 








o 




Z 




Q- 




►—4 




O 




X 




t— 4 




>— ♦ 




CL 




Qd 




o 




1— 




Qd 




< 




*— 




z 




o 


— 






oo 


— » 


o 




t— 4 


X 








z 


h— 




Od 


X 


OO 




o 


* 


<1 




LL 


o 


-J 






Q 


UJ 




X 


O 






>— 4 


• 


o 




CL 


00 


M 




h— 


1 


a. 




< 


o 


a 




X 


a 


Qd 






o 


h- 




OO 


. — * 


o 




oo 


p-*X X 


X 




LU 


— z z 


h~ 




Z 


* X x 


Qd 




LL 


1 1 


O 




LL 


ooXO O 


z 




>— i 


— ►zq a 


OUJ 




h- 


— 'Zxo in 


1— <h- 




OO 


•*- + *x 


CLoO 






Z<tO<- « Zoo «— *0 


x> 




O 


l-ZO — X - 


Qd OO 




H-4 


< wO -ft* * -«— •* 


O 




H- 


Z! Z • 


OUJ 




00 


wO^ajlUOOLU 


001— 




< 


ZOw 


N-4< 


LU 




O— Jw II II II || II LU 


ZZ 


x 


LU 


OLU\ X 


<1 t-H 


zz 




-J LU ZZ 


O 


Q d*-* 


LU 


uj n —ico— •comae ►-« 


UJQd 


Dh 


X 


II *“Zh 


xo 


l~Z 


J— 


n ^ — »-4C\jc\jmi— z 


h-O 


LUO 






O 


QdO 


X 


LUXLUOOOOOtXO 


z 




Qd 




CLh- 


00 


o 


m 


O 1 




LL 




LL-J 



00 



00 

LUZUJ 

H-OUJ 

<— • a: 

Zh-O 

l-H<IUJ 

QZQ 

CC Qd 

oo< 

OHh 
0^0 LU 
21 
h-<h- 
i ad 
-Jh-X 

o 

JLU X 

<xu 

•— •»— Qd 
CL «X 
UJXh 



OO 


MAT 

STE 

IS 


LULU 


>x 


VN, 


LU OO <C 


Jh-Jh 


X 


KJh-LU 


1— UJPsi 


XXX* 


h- 


ZZZH 


Z<UJ 


XXX J 


ozx 


W* X 


Qd — 1_ 


hJJZ 


LLO 


LU h- LU X 


Qdh- 


* X II n 


OOX 


KZh J 


mOO 


JXJh 


ZOCQ 


X* XX 


Qd < 


ZJZZ 


o> 



XLUXX 

— . II II — J 
rO^ — 

•* i—UJliiOOD rvl 
ZZL n aaz \ 

— h- ^ OOX h- 



ooxa 



<SH 
Qd Uj<t 
I Jh- 



- **<t<ZOO • •* -J 
zzsrhQQOOh 

I I -J ZOJ 

<<ZZ2 • • • • X^X 
ZZOO w OOhhZ\^ — <XH- 
w^uoZ I I J-JX— w ' — I 
ZZJJO • • • • I UJ UJ < IU O 
OOUJlUOhHf- JO 
OO JJJJhQ II II II II II 

_JO II II O • »DDO 
LULU JhZZ — 

h- _J II HJUJXX^^^'- , ^f r > 

11 11 JDh II «ooc\jm 

JhZZ — 1 LL U- LL LL 
LULLJXXO)*-"-"-t*- Hrs J < l<< < K 



COO 

30 ci 

Odd 

Zl> 

CO 

OOLL) 
hIQ 
h- UJ 

> X 
<Cto 
Qdh- •— • 
od -j 

<za 

UJi 
LO|— U 
>-•000 
x>o 

h-O0<X 



o 






o 






o 






• 


cuen-t 


mm 


oo 


* * * 


* * 


Qco 


* * * 


* * 



cr- 

^\CQQOQClQ 
m— <<!<<<<<r 
ino-cLododcdododa: 
o * xxxxxxx 

0 % h- ^ w ’ ” w w 1 ’ 
in LU ooooco 00 Z Z Z 
JXQOOQmmm 
' tHUOOO^^ (/) 
— • QUOOOOU 
• II 

CO II II II II II U II 

Q 

II c ^OvjrOvt — tCXJrn 
CL oo oooo OO z Z Z 

M ICJUUQ M MH 

CLh-OOOOOOOQoO 



ooo 



oooo 



ooooo 



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOQOOOOOOOOOOOOOOOO 
m 4 - in so c- oo & o — * cm m - 4 - in vO r*- oo o oj m 4 - m so go o o — » cm m 4** m so c- oo o o — * cm m 4* in o co o o — * 

0000 0X3 00 00 00 000 sXT'CT'C^ 0^0 0^0 0 — « — < — < ^ ^ mh — * ^ — * — OJ CM OJ C\i CM OJ (M OJ OJ OJ CO m 

SSSmSSSSlSSJSlSOOQQOOaOoOQOOOOOQQOQOOOOOOOOOOO 
LL LL LL LL LL LL LL LL LL LL LL LL LL LL LL UL LL <<<<<<<<< < <<<<<<<<< < << < <<< < << <1 < 
Kht-hkkl-hhh^hKf-hhl-DODDDDDDDDDODDDDDDDDDDDDDDDDDDD 
000000 00^000000u0u0 00^0000 00V)00OO3aOOGQOOOOOOC3OOOOGC?oOOOaOOOOO 



4- — 


4“< 


2! 




00 




x~tt 


OOtt 


»— « 




00 




M^O 


OO 


00 




UJ 




00002 


02 






2 : 




* OH 


* H 


* 




LL 




— 04. 


— 4- 


— 




LL 




OJ 4- — 


f\J — 


m 




M 




►4" cm 


►OM 


#• 




1— 


• 


OJX - 


CM ► 


m 




00 


0 




•— OJ 


w 






UJ 


<tu0w 


<1^ 


< 




UJ 


00 


4. ^ < 


4. < 


4* 




X 


3 


OJ tt | 


CM | 


CM 




1— 




OO— — 


00 — 


00 




o 


00 


OM(M 


O CM 


o 




00*—* 


M 


o ► ► 


O ► 


o 




Xac 




tt 


tt — ' 


tt 




CLb~ 


00 


C\l — >-* 


OJ'— 


CM 




OUJ 


UJ 


z<r< 


2< 


2 : 




LLX 


1— 


Hff 


MH-w 


MM 




< 


< 


OOOJ + 


00 4» 


00 




1 -CL 


X 


tt oom 


tt- -* 


tt 




<< 


MH 


— OoO 


— 00 


— 




Id 


O 


— oo 


— C 


- — 




1-0 


a 


mtt o 


mo 


— 




OO 


0 


►CM-* 


-tt 


m 




IJh-i 




m X*— * 


mm 


•» 




X 


UJ 




~x 


m 






> 


<00*-* 


< *— i 


w 




K< 


MH 


tt tt 00 


* 00 


< 




3a: 


LL 


o— tt 


Ott 


4- 


MM 


O'JJ 




2 


2 — 


— • 


CL 


CXh- 


LL 


l-m — 


1 — — 


f\J 


o 


CQ< 


O 


4- ►on 


+ m 


M 




30 




— m ► 


— » •* 


f— < 


•> 


oo — 




om— m 




<w 


2 : 


a 


3 


►< — 




< 


M 


ZQ 


5! 


— 'tt < 






00 


a< 


MH 


— att 


— tt 


tt 


2 : 


-»3 


• X 


<20 


<o 


o 


#» 


H* C?X < 


'—•02 


w2 


2 


03 


< 


<x 


* LLI— 


* 1- 


h— 




auja 


O 1 1 


a i 


1 




OUJO< 


2 — 


2 — 




< 


mao 


h- OJOJ 


h-OM 


CM 


•• 


i — x a x 


4* 4- m ► 


4 «. 


M 




Xl-CLl- 


tt M^CM— * 


4* — 


OJ 


H* 


♦-M 


MH 


* OO — 


X—* 




00 


LUoO 2 


— o<<— <*-*< 


< 


M 


OX 


MH 


Q o+ 1 


oooo i 


4- 




<I-XUJ 


< * 


a*- — 


m— 


in 


o 


i-a 




O — — ' ioO*— « — — — 


Q 


— LL 


3 


X *— i •* •* 


*r — * ► 


o ► ojmm 


< 


aozi- 




3 


UJ 




— O -H'— ^ 




tt — —‘—'CM 


3 


2T> 


a 


2100'— <<*-*'— <— «< 




DZQQ 


MHQ<fww 


O0< — 


2 :— ooo 


UJ 


X<LU< 


ooo • 


* 


MH 


2 : 




003 


a «vr n tt h 


— II M OO II II II II 


I—4 


<x3a 


oj 




tt — 


h- 


a 




n n — — 







3 


oollooz: 


it — •ojmmojm 




a 


— 


h- < 


4* cL ► ► •" 




m -o ► ► ►z> 


OC 


XX — 


2 O ID •— 1 i ro OJ CM 


•■mo cm m mi — q cd 


in —moo 


>-* 






q ct^:oo 


'/)f-lLOUU<OU 


— OM*OOO£iUJ00 


<1— LU3 






f~4 




zxo< 










CO^OJO 



OO Q 








UJ UJ 




00 




X X 




O K 




LL O 




UJOOX 




U. M 




1 — 1 — UJ 




— OO 




ozx 




f- X 


X 


-J3 <0 




00 UJ 


0 


JQCI-. CL 


CM 


X 


MH 


< 1—00 2 : 




UJ >— — 


1— 


00XO 


3 3 


X XQ 


< 


ILZOU 


1 


K— MH 


a 


OOO 


1 


Ouj 


0 


0 LO 


CM 


X CLQC aa 


UJ 


00 OOO 


3 


— < XX 


h- 


1 U LU — LU 


< 1 


< 0 aa 


X 


H-coi— a 


1— 4 - 4- 4- 4- 4- + 


h- <x oa 


MH 


< OO 1 — 


uj m 


ZZQh LLLL 




XO<oo 


3 


o<oo 


LU 


mh h— O 


1 


oaxca zz 


X 


3 LU LU 


1 


O — H 


}— 


ai- x 


4" in 


OO00 - 




OXUJh- 


3 3 


0 a 300 aa 


X 


OUJX 




— CLOOLU LULU 


MH 


O X h— LL 




2 ao aa 




UJ 0 




OUJ MH h— MH MH 


Q 


UJOO 




hZ>aa.D3 


UJ 


lujoa 




<MH hZOO 


00 


h- <>JJ 




XOX<tt LULU 


3 


UJ Q >* 


mH 


H— — I • x CJ Qd CsC 




oxoax 


3 


<< 


00 


ZhZOO 


1 


xoax 11 xx 


H* 


— MH < 


1 


X H- oxxx 


X 


XLLXUJh- 


1 


XUJOOmh 2 CM 


MH 


— O MH X ► 


1 


X 1-0 


0 


< < h— >- 


< CJ 


QhO<ZQQ 


CL 


KoOH < 


1 — +3 4 4. 4 - 4 * 


UJ XX<IUUJ 




X p— X MX 


LL* 1 


xoca xx 


00 


0X01—0 


\ 


Oh- OhQO 


00 


0 — ox — 


1 


00 LL CL M-t MH 


3 


O UJOO 


1 


00 ^ 00 00 X 00 00 


< 


>a.>x ► 


m 


Za^UJZ-ii- Z 2 


O 


< <UJX 


3 


LLOa^Cf^ujUJ 




a 0 a 0 < 




Si-i-a: ZS 


LL 


a <a ujx 




mhLUOOH- II mh *— • 


O 


<o< 0 




aa oogq 




O LU MH 




ujh-z 


a 


XXXXLO 




>ziz >> 


UJ 


< <1— 




<OKLUUJ<<I 


CD 


LU »• 


mH 


aa. xaaa 


X 


00 X 00 a. uo 


3) 


a 3 Luujuja a 


3 


— LmO- 


1 


< aox<< 


X 




1 


x<< 2 




— 


1 


X— O XX 


LU 


CJ — 


1 


<(XXCLX<< 


X 


m m 


< 1 


I—0O0OX 


1— 


OJ M 


h- + 4- 4. 4- -h *h 


00< ^hLOoOOO 




(H m 


UJ 1 


•-H X O O X *— ♦ *— * 


00 


•— w 


1 


X 


MH 


O K 


1 


< 




a 00 


1 


X 


a 


0 < 


CJ 


1 — 00 X 


0 


0 0 


3 


00 00 < CD 


X 


O UJ 





OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 



120 



ooooooooooo OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
c\j m 4* in sQ h- ao 0 s o — • oj m 4* in so oo cr o — ■ cm m 4* in >0 I s - ac o o ^ c\j m vj* in o r- oo O' O — « c\i m vj* in no r- oo <J> 
m m m m m m mm 4‘4‘4*4'4 , 4”4*4*4 , 4*inininininininu^intns0v0''04)'0'0'0''0 s c>'0f s, *r' s ‘r s, “ f ''*^r s '*^r ,s -i‘ s - ,s, “ 

qqoqqqoqqqqqooqqqqoooqqoqogoqqooqcoqqoqqqqqooqqo 

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< 

oaooooooooooooOTa^ooooooooooooooGOOoaoooooBaoooo 













•-H 




»> 


oo 


• i-H | 












x.*— t 


m 


o 


CM 


o 1 - - 










— 


oo 


co 


o 


X> 


o -oo 








o 


in 


O CO 




sO 


ao 


o ooo 








o 


w 


o • 


sf 


in 




• ooo 








a 


in 


ur ^ » 


m 


o 


4* 


\H O • • 


t— ' 1 






X 


< 


m •* 


• 




• 


o — • — ^ — 4 


X 


r-4 


O 


o 




mo 


► 


o 


► 


oo — • - | 


+ 






00 


•» 


mo 


o 




O 


OO 1 o - 


+ — 3— 


3 






in co 


o 


m 


o 


•O -OO 


+ 




1 


lU 


4* 


m<r 


in 


cr 


00 


— 1 • ooo 


4* 




1 




w 


in ao 


(\J 


nO 


00 


i — * o • m x 


4- 




0 s 


< 


4* 


in in 


sO 


4- 


ao 


- •* o — *m o 


4- 




3 


3 


< 


\om 


oo 


CO 


CD 


oo • -m Q 


4» 




1 


Q 




om^ 


<r 


m 


ao 


oo — iomm 


4- 




♦ 


< 


H** 


cmo 


m 


in 


ao 


oo i omm 






CD 


(X 


•> -— *» 


mm— « 




• 


ao 


• • — o m m 






3 


o 


— CO 


co m co 


in 


1 


ao 


— i— i o • m m 






1 


h- 


4" — 


4 - in co 


4- 


•» 


ao 


i - o —4m m 






I 


00 


OO m ^ 


•-H • co 


*~4 


o 


co 


-o m -mm 






I s - 


a 


- < O 


<f **m 


r\i 


o 


ao 


oo momm 




-3 


3 


CL 


so o 


ooom 


in 


o 


O 


o o x m o m m 










m - O 


coo • 


o 


• 


in 


o •ommmm 








_i 


— ' — 00 


sOO^ ♦ 


• 


o 


• 


•oommmm 


4 — 4 






< 


X oo \0 


nO 00 •* 


•* 


r* 


► 


—4 *«o m m • m 


X 






> 


00 — ' 0 s 


OnoO 


o 


o 


o 


-o .mm i m 


+ 






< 


•*— Ovl CO 


O^aoQ 


o 


o 


3 


ooomm -m 


+ 






X 


— Nj- <f — i 


in cd co 


in 


sO 


m 


o o -m mo • 


00 




h- 




st*oo oocr 


<rco or 


r\j 


in 


O' 


o *ommo - 


o— 




3 


UJ 


00 •* »• 


o*- co oo 


o 


o 


<3 


• — «ommmo 


+• 




1 


X 


•*rn oo r\j 


o-coin 


CO 


•—4 


4- 


—• i ommmo 


4- 




1 


I— 


sO^ in— 'O 


• com 


4* 


o 


o 


- - .mmmm 


4- 




I 




inco —''—in 


r ao>r 


in 




I s - 


oo—4 »mm m 


4- 




1 


h- 


— ino^ 


-coo 




m 


^0 


oo i » mm m 


+ 




O 


< 


00 ►— x >- o- 


ooo— * 


in 


O' 


ao 


oo — — m m m 


' + 




3 




oo^in x o- 


O 00Q0 


4* 


sO 


CM 


• *oo *mm 






1 


X 


*. in 


ococr 


4 


4- 


vO 


-tHQO -mm 






I 


*— • 


—com— - • 


• 00 o 


CM 


00 


00 


- i omomm 






| 


h— 


n ' sf— i 


o *m 


in 


m 


I s - 


o - •momm 






| 


X 


*-vt< — OJ - 


»* *m 


4) 


in 


4*xoo— -mmmm 


4* 




in 


< 


noo*— • vf *-0 


oo • 


• 


• 


•ooo i mmmm 


o— 




3 


o 


— '-<X00O 


oo - 


*» 


•» 


•«< 


O *o -mmmm 










— * 1 X — 'vO 


m^oo 


o 


o 


o— «— < «o m m • m 








00 


no — oo H* ► **300 


aomo 


o 


Q 


OsO i — 'Omm -m 








UJ 


1 X<oO— — > vD 


vf ino 




vO 


—4 in - i ommo • 








— J 


a » -j in.nxcr 


— »m>t 


fs. 


CO 


ooo •* • m m o i i 


t t 






o 


►^-iUJ •»— . aov^inO' 


«n 


m 


inir^Qo— «mmo - 


x 






»— 1 


X— ■ •— •— iOooinin 




O' 


ooooo i mm »o 


4- 




4* 


O 


l ro— >t<x^^ocnn— i 


in 


in \ m co *o -mm— to 



4 - 4. 



m 



ct: 

o 

00 

00 

UJ 

u. 

o 

Qt 

Q- 

> 

02 



o 

a 

LJ 



vf" O 00 4) ” 

CO Q0O<M I oo *m O «0 
0 s vO vO — -O — m G — * X 

NCO(\JvOOO *o • o | 
HiOO'rOQQOQ I • — 
nOO^^OCNJOO — o — OO 
Omm • * *0 • O -O * 



<#<MC\J N'OO'O 1 ^^ 4* 

— — — — — <\J • O in m 00 
Q0LLIO0 4" — — 4*0— 4\OinsO 4* 

-fr O*— .(\JinM — in *.CMnm m 
-Juj— co 

<|_q v>-iN>f s -Q’4’^'-<' s *r^ 

m2^<xxx^oMr\'00<r 
^mq in •f^-mcO Qm^O 4*(M ^hQ^OOOQ 1 

O X 22X X • • *0 *0 • °0 •Ov^%^O n vOQ *>-U 

hhUUQGUWSW 4*XO\3\O^G «o »o~< • 
m m KH *_«^.«H<\|(\imm4*0 N 4‘4‘inf^inm>*>— 4>~^ • i CL 
UOZ(^000000X<X<X^<^X'“'<0 , 'XX -X I — • -o 

mmU’ZZZZ —t m O CT o - oz 

_i -jxujiij lulu <<<<<-<< ^<<o< 4“ <<o coo a -* 
CL0w^2.XXX)“-h-'V— h— I— mh— mi — O^H-Qh-l — CKOOO 
5Z2-(_J>— » — < C < <4 < <l<r < .<ir-<C • <XO O •U- 
hmOOQOQOCUQU^QOOQ I QvOQQ^Q • •— <HH 

I I—) — 4 —4 — * ^(NJfO 



o 

Q 

o 



CL 

2 : 

2) 



in 



o 

a 



o -h cl<t 
t o - 
2 : ii cl 2 :m 
*> o — — 
— 4 — 2 : —too 

II O II W 

3-11—4 

— o 

— 4»—> CL sQh* 

^ 2: 

U»— 20 LJO 

OoO 3 oo 



ooooooooooo 



o 



o 



121 



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
CX5 CO ao oo ao 00 ao go ao go CT» O' OCT' O' O' 0 s CT' CT* 0 s O O O O O O O O O O ^ *— • ^ CM (\j <M oj <\j csj r\j r\i 



QOQOQQQQQOGQQOQOQQQQOQQQOQQQQQQCOQQQQQQOQQQQQGQQ 

<<<<r<<<r<<c<r< <r <<<<<<<< <r <<<<<<< <t<<<r<< <r <<<<<< <r <r <r < <r < <x 

SoooSooSoOGOOOOOOOOOOO'O’OOO'O'OoSoOG'OOO’OOOO'OOOO'OOOO 



x 

<r 



o 

Q 

in 



o 

* 















M 




X 














— s 




< 




K- 


















M 




00 










~3 




•* 




< 




+ 




a 






w 




CO 




4> 




• — - 




o 






1—4 




► 




— | » 








M4 






< 




> 




-J 














* 




•» 




•* 




1—4 •» 




•ft 










X — 




X 




’ M 




■ . 






1—4 








•w 




X — 




CM 










X 




X 




}— X 




•— 4 






1—4 




<VM 




H- 




oOH- 




J— •■ 


•— II— < ft— < •— * >— >— < •—•ft— 4 


a. 


cl< 


CL 


CL 




00 




woo 








o 


o 


o 


o <r 










vT 




ooovj com in in 




^ ii 




Z 


2 


ZT II 


2 : 


2 II II 




• • • • 


x< x< x< x< 




•» 


►— » 


— 5I< 


•* 


•» 


•» 


•* 


C\J 1— 


-<O mm 


LU 




r-H ^ 




r~<—)CC 


H 




*— 4 




\o_ 


ii >-rn 


ti m so ii no n n o ii n a 


II 


II -5 


II w 


II wO !| 


II 


II -J 


II 


II -0*-4 


zz 


*— • W O -Ji-H 


; 2 : 


fH 


"5 •* 


mm 


-JmUL 


X 


-J •* 


M 


“0 •* •* 




>> 


O'-'— ^ 




>— 4 


X 


X *3 




X 




M4-5 


II II 


soaxxa 


i— «♦— i f— i— ■ h- •—* *— 1 'H- 


n- 




ao 


00 Jm 


00 


CO ’ 


o 


CT' "W •—> * 




— -* H— f— 






<r 


n 


II -J<t 




X 




XX 


h-o 


II II 


*— l»— 1 O <""4 »hU mm O * M l_J 


o 


o— • 


a 


(J <M 


o 


OH 


o 


OhH 


OLO 


oo o 


X^OX^OX^OXCO 


Q 


Q< r 


ox 


a>o<r 


a 


QO0 


a 


aoooo 


Zw 


QOX VO 


cm m <r no 




r- 








00 




a> 




O 



oo o oo o 



o o oo o o o 



122 



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
ooo^O— or-coa^O— •c\)-'Ov^L^sOr^aocr'0^f\j 
(^(NjcOcnco^cncnmcocn^N}-^ sf -r <f Nt tri irun minm — 

QQQQQQCQQOQQOQQQQQQQQQQOQQCO^^^^^^^^^^^^ 

««««««««««<K«««mirsi 2 : 25 :j;s 

DDDDDDDZODDDDZ) 3 iDZ)DiiDZiDDDDZ) 3 )Z)Q:a:a:a:Q:a:a:aQ.ciQ:a: 

OOQOOOOCOOOOOOOOOOOOOOOOOGOOlLU.U.lIlLU.U-lJ-lUJLU.LL 



oooooooo 
m vt m no r- co o 

•— * f— ^ *— 4 »-“4 <\l 

xxxxxxxx 
212 : 5 : 2 : 2 : 2 : 2 : 2 : 
0 : 0 : 010 : 0 : a: XX 

llullllllllll_ul 



2 

< 



C\) 



CO 



COX 






20 


•k 




OO 






— X 


<r 




H-X 


(M 




O 


•k 




2 co 


ro 




o>-< 


■ — ’ 




LLX 


CC 


X 


1 — 




H— 


OO 


•k 


•* 


<2 


— • 


<•— 


*— • 


C\J 




X 




CNJ 


— Q 


•k 


•k 


XLU 


CM 


O 


H- CO 


W 


CO 


« 




w 


2 




2 



00 



cov 



CO 

*» 

> 

•k 

X 

•k 

< 

— lf\J lf\J 

•» ► •* » , y' 

ro — ’Cc 

aa^uoo 

>> >>LL 

xxoxx 

H- -I 
II II II II -J 

u <t 

x>ox>o 

^-4 no 0 



ro 



LJ 

co 



2 

•* 

2 

2 

CO 



00 

< 



LLI 



O 

Q 

O 

• 

ZO 

•k 

<— ♦ II 
II 

2 — 

2 
<r ► 



ox 

Q < 



COX — 

►C 

«—* I 

II II ~ 

2 — 

2— *- 

2 fO 

^ •* 

—•-J il 

OX *-• 

o< 



('O 



II + 

o’— 

in 
*— • 11 

c~> 



LU 
LU 2 
XLU 
h--J 
LU 
O 

20 

< — 



CM 



C\J 

X 

2 

O 



st 

(M 

•* 

'O 

00 

oO 









X 




•k 












— XI- 


*• 


— * 












2 — uj 




CO 












-X 2 


C\J 


•k 












GOh-< 


•k 


•n 












►<X 


CM 


w 












> 2 < 


— k 


I— 












- X 


— 2 


Ul 












X^O 


1 Z — 


<1 












KOI/) 


O I 0 


-J 












X LLI ►— « 


•*— < 


LU 












<2 


Xw 


•k 












wLLLU 


1 f\J ► 


— *» 






X — 






LLX 


<-* — 


ru 






►X 






X — K 


'XCNi 








"5 •* 






2 h— 


COLU *“ 


CM 






wO 






XuoX 


-* ocj 








X 






O O 


_JLU'— ■ 






O 


<CC 






LLUJLL 


< 1 — Osfoo 




X 


2 






X 


LU 2 C OJX Q 




LU 


- II II 






LUh- C 


X»— 


►OO 


•'O 


2 >J 








2 H- 


Z^O • 


•» 


•» 


II — - 


LU 




H- 4 O 0 LU 


hhQfMUO 




^ 11 


XXX 


0 




1-2 


i>— M— •' 




II 


II 


*k «k 


2 


2 


oxo 


00 ^ 0 X 2 II 


HH 


0 ^. 


moo 


t — 4 


X 


002 


MwZ <G 




O 


*— -4 k-H ►— 4 


1 — 


O 


XLL< 


_J_JlU 


20 




1—4 •» 


ww 


2 


1 — QCQ 


xu. ac 


- 2 X 




t — 4 


QO 02 


U 


UJZJ^w 


22 — 


— LULU 


O 




Oooco 


O 


XLU 00 2 L X 




O 


DC 








X 










in 


O 




ULL 










—4 


>— <4 




LLO 











o 

OOQ 
QOO 
OO • f\J 

• 

— c\J X 

II 

11 II 11 

X 

LUOOI— 

2 -SOLL 

UklLZ 



OOO 



o o 



123 



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCOOOOO 
-4 cnj co Nt in o r- co o o »-h cnj ro in o x co O' o ^ cnj co vt in vO x oo O' o cnj ro >t un o x co O' o -4 cn i co un ^ x co 
c\) cnj cnj eg rg cni eg rg <nj m ro rO ro ro ro co co <*N ro ^ n}- vf sj- 4- ^ »j- <f <J- st un un UN in in in in in in in sQ sO O O O >0 O O O 

XXOCCLcCXXQCXXQCOCXXaCXXXCCXXCLXXQCaCXXXaCOCxaCQCXQCXaCQCXXOCXXXaCCCX 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 



< 

h- 

UJ 

a 

2 : 

< 



K— 

a: 



h- 

o 



a. 

a: 

UJ 



UJ 

X 



X 

o 



»— 4 




X 




XX 


aC 


X CC 


QC X X 


QC X 


QC 




3 


X 


33 


3 


3 3 


30300 


3 3 


LU 




O 


3 


OO 


O 


OOO 


03030 


OOO 


Q 




X 


C 


XX 


X 


x3x 


xh-xh-x 


X3X 






X 


LL 


xs 


X 


Xh- X 


wxxx 


xi-x 


LL 


O 








> 


>x> 


> > X XX 


XXX 


O 


O 


><e>— 


-^XXvtON 


CL 


s:> a. 


x 2 : x 2 : 2 : 


Q.XZ 






1 


-> 


— | 4* — *• X 


XX 


xzxxxo>o>x>z> 



X 

QC 

h- 

< 



h- 

CL 

X 

X 

fM 



X 

UL 

a 

X 



00 

- X 

— o 

vj- I— 



ro 

co - 

N.N 



II o 
h- 

u 

00 

N-^O 



X 

LL 

a: 

c 



LU^ + *— »LU UJ CNJ CNJ 
ZwUJwZZ^v 

a^z-<ou^^i 

^ 202-^33 

I I w I I I I I 

II II II II II II II II 

LU 

ro^*— fCNjrOsr^rvJ 2 

-a— 

r~4 p “4 CNJ CNJ CNJ CNJ h“* H""* 

2322323300 



CNJ 



CO 



h- 

o 

X 

3 

X 



< 

cc 

o 

<t 

3 

O 



>>xx 
+ I + I 
xx>> 



* * # * >>xxa 1 

OOOO I - 4 - + | 

23 3 XUJUJUJLLJ II II 
H-H-^^XXXX 

OOOO — 
II l| II II UNO 

II || llll - - 

>-> XX 

aziz»xx^w 

XX>> 51 aCLZ'-<'-' 

KKI-HU 00023 



#>-->>-** ># >-* x* cm* -;<■ # o 
>z>»ci>q.xq.x^xxx^ 
zo 2 aQ.onazoa>cLQ.z> 
coo 1 a 1 a 1 a 1 ooa 1 



(i 11 11 11 11 11 11 11 11 11 11 11 11 11 

UJ 

— * — UNO 

r^ac^fNiro^uNsCi^co— ^ cmcOnJ- 2 

------------ - -O-H 

< — H «-H « CNJ CNJ CNI CNJ CNJ CNJ CNJ CNJ H* h— 

»H t — 4 r 4 *— • 4 *— I iH M r»H m| ^4 Q f ) 

OO 



300 



OOO 



OOO 



124 



CUBIC FUNCTIONS 



ooo ooooo ooo ooooooooooooooo oooo oo oooo oooooooo oooo 

^ o cn ^ in >c ao ^ o ^ v* in oo o^o ^cnj in r^oo O' o co tn vO r-- ao o> o co vt trivo 

^NNNNNM^Nh.NCOCOCOCOaDCOGOQOGOooOO^OOOO'a'CM^O'OOOOOOOOOO^H-tfHH^^ 

^ I— < ^ f — « ^ ^ f— 4 *-H r —4 »— < f—4 •■— 4 4 

&.<£CCc£cCcL&CCc£cCCCeCcCC£o£QCQ£c£eCc£cCC£CLctOCc£C£C£&C£Cf.CLCLcLCCCCcCCC&'CCCCc££CC£.c£CCCC(X. 

IJLU-U-U-U>U-U-LLU-LLLLU^U^U-U-ULIXU.UL11.U^LLU.U.U_U.U.LLLLLLIJLU«LJLU-IJLLLLLLLLLLLLLLLIJLLLLLLLULLL 



»» 

* * # * 
>>>> 
* * * 
oooo 

OOOO 

oooo 

• • • • 



xx>->- 
* * # * 
xx» 
# * * # 
oooo 

OOOO 

0000 

• • • • 

O' O' O' O' 

1 I ► I 
xx>> 
* * * * 
oooo 
oooo 



3 >or-r- 

I | c\Jr\i 
XX I I 
# * >> 
oo* * 
oooo 
oooo 
• *oo 
JO ao • • 

GO 00 

+ I 

XX + I 

* * xx 

XX * * 

* * XX 
OO* * 
oooo 
oooo 

. .00 




- 2 :h-k-x 
' f— K- h— o 
• X >■ CL'svJ— 
\>-\ujt->xs> N v>s: 




OCOOUJlL , lUUJf s *h- • • 

• • • •z:z:z:er\j<\iocr 
c\jc\k\j<-\iOOOO l I I l 
4 . , + I + I + I oooo 
oooo>->-xxoooo 
ncoo^-na oooo 
oooo OO OO • • • 'OOtrZ I 
x>x> • • • *00000000000 



XX>2* f-aJ>C.XH>>X^lL , CCL'ilX^Uj>2 
UJOX (->■«■ SC LQOJ4 l-lllf-* CL* OS>--* S2S 
OCL* OZ2X-O^Q.>^Q-^X2>-K’Z4 XZII- 

OHX#hOm Xh3!>ZxS3:2>2:x5:2Ha. 
OZZX^ * OhXZtOSZIQI-ZZ^ICHtl- 

O* hlZd»ZK^ >* * * XXCLh-X* XX* X 
dl-Q.>Q.>XXQ.Q.hSQ.XQ.5;XZ 
i a 021 -a.aQ. 2 a .00 i hCaOOso 

I H I O I OOO | I O I I C I 



4 •— J »— H CD CD 



M II II 



II II II 



II 



II II II II II II II II II 



II II II II II II 



4* + I i ocnmrooooo- 

LUUJUJUJ • • • • • • II II 

2222: ii ti ii ii rn rococo u u h n cm cm uj 

OOOO coco— * — -O hi\j^ ' — *’ — o^c\l«~*-^ — — O 

xx>> ii ii ii ii xx>> ^GOG^^«-^*-^^c\jo<ru / Dvor^coc r, '«--'^'--'^r\irnsj* , jDv02 

II II II II ZZZZ UJUJUJUJ II II 

ZSZ^OCOOd^OLZ l^*-*C\iC\|{\J<\if\iC\l(\|(NJC\JC\IC\JCMH- 

x > X > »— I— ♦— I— CL i: Cl 2: 1— I— 2 X z: — ' — ' ^ ^ w w w w '-'~ w w w w '-" ^ 

□ OUQKh(-hhhhhhhl“hHI-3:3:223:3Z3233 333 23232^5223U 



in 



< 

2: 



2: 

a 



< 

s 

CL 

O 

UL 

00 



< 

CL 

>— 



UJ 

X 



LL 

O 



O 

O 

O 

< 



s 

CL 

O 

LL 



OO 



OOO 



125 



oooooooooooooooooooooooooocooooooooooooooooooooo 

r^GO(^0^<N'^^u^v0^co^o^c\j‘rnNfin'Or^oo^O^<^irn^>^vOr^GoO N o*--*f\i»'n^LnvOr^-co(>o---<c\jrnN^ 
^^^<xjcMCM<MCM(Mcgcv<McMrn^mrO''OrnrncooDrnNf' vj-vj-vj* <}“ vfvf vt sj-vfinininir\ininu^trNinLnv0v0v0'O'«O 



QtcCCCCCcCQCQLQtQ£ctQ£CLcCCCC£aLCLCCQtQtQ£CCQtC£^CC£LCt^Ct^^CL&-Q!LCtCt-CtCCc£Z£C£c^_CCaLcCCCCC- 

U-U-LLLLLLU-LLLLU-ILU-LLU-LLLLLLLLLLLLU-LLLLLLU-U-LLLLILU-LLllLLU-LLLLLLLLLLLLLLLLLLLLLLLLLLLLLL 

















> 




























O 




























z 




























< 




























X 




























1— 




























CC 












CO 
















3: 












* 




























0 
















0 












* 
















0 












I— 
















z 












CD 
















0 




























li- 








































z 
















ft 












0 
















CL 












*— f 
















ad 












1 — 
















UJ 












< 
















t— 






— * 






X 






— « 










z 






-3 






Od 






-5 




#* 






ft— < 






•* 






0 






•» 




cm 












x 






LL 






X 


z 








LL 






•*— * 






LO 






*— * 


<x 


-5 






O 












z 






O 


M 


< 


















< 






od 


CD 


•fr 






LO 






# 






ad 






O 


O 


— * 






UJ 






— * 






h- 






O 


O 


PvJ 






> 


















0 


< 


•» 






1—4 






•* 






h- 






•>$ 


-5 








H- 






>— 1 






Z 










• , 






< 












UJ 






2 


UJ 


-5 




- 5-5 


> 






z 






0 






•* 


X 


< 




—51 — 1 — —5 








»— « 






Qd 








h- 


1 




HQQH 


Qd 






-3 






O 














QX^O 


UJ 






< 






z 








LL 


<M 






O 






4 - 






0 






3 : 


O 


•» 


2 


— CM^< — 








— * 






0 






+ 




PsJ 


*— < 


r\j •* < 


LL 






-3 




*— 1 ►— < »— 4 










1— 




— > 


•.•— < tNJ •» 


O 






•* 




»• •> •> •> 


LU 






-5 


X 


—5 


< 


NwwpH 








*— 1 




—ifM— Tvl 


X 






•» 


< 


<1 




— -5-3—* 


X 




O 


*— » 






H- 




O 


»— • 


X 


* 


X 


-5<<-5 


*—4 




cd 


X 


X 


xxxx 






cd 


■*.— 






>— « 


< 1 1 < 


ad 




LU 


z 


<—* 


zzzz 


> 




UJ 


I--5 


2: 








1 — 




h~ X 


Q 


ad 


h- OQQO 


CO 




rvj 


CL< 


Cd 


*> 


X 


II II II II 


< 




Q- 




h~ 


CL— < 




<M 


(M 


Z 


UJ 


^-4 


< 




X 


rvj 


X II 


CM t| 


< 


Z | II II II II 


on 


•* 


ft* II 


- II 


h- 




ft-« 






•* 


»* 


ft* 


X 


•*►—4 ft — 4 


on 


-H 






UJ 


-5 


CO 


r-(C\|— <<\J 


— * 


1—4 


w-*^> 


— <•-% 




*— * -fr H$* — *> —ft — * 


UJ 


II 


II — 


II _» 


O 


< 


O 


•*•»•*•* 


h- 


ti 


II -3 


H “3 


—* 


II Nf\jQ»Q 


z 


ft-H 


“ 3-5 


X ~3 






O 


^^ogpg 


CL 


ft — 1 


-5 ~ 


X - 


-5 


ft-4 OUJUJ O 


LL 




•* 


•» 


UJ 


II 


< 




z 




•— 4 


*— ( 


»* 


II II >- 4 ft-«ft-M— * 


X 


vO 


sQ ►— < 




h~ 




-3 


Z2Z2 


X 


r- 




h-w 


►— < 


CO •* ft* ft* •* 


ft-H 








< 


“5 




•— * *— 1 ft— < ft — 4 


og 




X 


X 


>— 


3 >^cgmm 


H- 


LJ 


0-5 


a "5 


O 




H- 


-5-3-5“) 




u 


0 z 


az 


LU 




LO 


Q 


OC 


o< 


O 


O 


Od 


<X<X<<1 




0 


oa 


OQ 




O ►—•►—♦ CU CD CO CO 










O 




LU 




X 








X 




X 






O 


-1 




D> 




ac 






x 


ad 


CO 


ad 








<x 




z 




0 








O 




O 








0 




— 




LL 








LL 




LL 


i 


O 


0 


0000 


000 


OOOO 


0 


0 < 


OOOOO < 


OOOOO 



126 



OOOOOCOOOOOOOOOOOOOOOOOOCOOOOOOOOOOOOOOOOOOOOOOO 
u^sOf^coa^o— -<j-Lnsor'“aoo''0 — loum-^i- invONaoa'o — »cMro>^inor^ coo'O^cm 
'O sOOvO'Or^f^r-r-r^r^r^r^r^r^-coQOcjDcoooaocoooQOcxDO — 



xxxxxx xx 

2 . 2 : 312 : 2 : 2 : 2 : 2 : 

CLCLcLQCCLcLCLcL 
lOU.U-lLlLlLlLiLLLLLLLlLLLLLU.tLLLtLlLtLLLLLLLlLlLLL 



irrsrsztsxisssisisjjjjjjj-ujj-ijjjjj. 

a:^^oco!:a:a:o:o£:a:^Q£:^^^a:a:QQQQQOQQCQCQQQQQQQQQQQ 



jjJjjjj. 
* ~ 

* y~cc 

* ac o< z^- 

* < — O — LOX 

* UU^-O LJJ m 

* 300 ocra: 

* — — ’Z. UJ h- 

* O— < 2 !UJ< 

* JhZctlZ 

* LU^OZDH 

* X lLO|— X • 

* 1 — i— cl_ jujO<lo 

* o Oo:zjh 
>LLJ<U <DZ 
#OQ OO OUJ 

* * CL — OO O 3 < UJ 

* <a- clx>x — o 

* 0 - OOOCLUJ 

* X LU UJ LL LI J O h~ 



* 

* 

* 

* 

* 

* 

* 

* 

<\l* 

a** 

— * 

* 

>* 
<* 
2 * 
* 
— «• 
o* 









*— XcL CL O O 


2 


O* 












* cL H- O UJ 


UJ 


O* 












* 1 - 1 — X UJ h- — • 2 


h- 


X* 












* <OookIoozQ 


xoo 


0 * 












* 2 i— h-aCOO 


~>X 


00 * 












* 2 uj 2 — < 


QCOOLLI 


* 












* h- — CD- OLLLU — 


1 — 1 — 


UJ* 










”0 


* 2 2 IQ 


< UJ OO 


h-* 










h- 


* LU ►»— OO < 'Ut— 


2 X> 


<* 










O 


* — »— . 00 1 — X h- 


1 -uO 


0 * 










* 


* UCQDZ</)H-LL« 


1 — 


Q* 












* — 2 UJ 00 02 


2 2 UJ 


<* 






-5 




O 


* a. 2 luz 0 


lu — x 


CL* 


2 




► 




Q 


* LL II h- LUO — 00 


— h- 


O* 


O 




X 




O 


*LU — _)C f-Q 


OLO 


1 — * 


CD 








• 


* 0 — UJ CL h- 2 : UJ 


— 2 LL 


00 * 


< 




1 — 


•» 


<\l 


* 0 X 0 Q-Dlum 


LLOQ 


O* 


► 




00 






* —20 Ql 2 — 1 


LL — 


CL* 


— 




< 






* LU — <<LU UJ Q. 


ujh-x 


* 


sf 




O 


CD 




*X* 2 XL 0 O 2 


Q<h 


O* 


m 




LU 


* 




* h-< ► Oh- — UJ — 


000 


<* 


sf 




* 




► 


* —00 


0 — 


>* 


— 






X 


-3 


*00 UJ< 2 — luoo 


LULU 3 


<* — 


CD 




►— t 




— - 


* UJ 200 — •— 1 iCXh 


X 


2 * ^ 


9 * 


2 






X 


* 00 LU O Q — ' 1 — — 


h-LLQ 


* 1 


2 — 


< 


X 


w 


< 


— * 01 - Q 


02 


•** O 


1 4 D 








4 » 


2 * CLOOOOOOLUXOOH- 


LL < 


2 * - 


— CO 


O 


CD 


CD 




-* Z>mK> m ZQ 


OcLCD 


— * X 


— •* 


ro 


+ 


4 - 


“3 


2 * a 00 — ocl — 0 


UJ 


I-* 1 


CM<f 


1 








— *0 > CLh~<X 


UJ CO LL 


~z. «• < * m 


O 





0 


►— 4 




O 


t— -4 




X — 




a: 


— 




CL 


— 




< — 




UJ 


r-H 




UJ 


X 




— X 




p^j 


CD 


2 


2M 


m < 


2 


2 — < 


2 


rO 


O 




► 


► 


► 


► 


► 


- II 


► II 




—1 (I 


— 11 


— 


— II II 








II 


II 


11 


II 


II 


II 


II — 


II — 


1 — » 


-3 — 


X — 


— 


-O— **— 


H-4 


-0-3 


^!-5 




-3 


“3 




“3— 




► 


► 


O 


O - 


O ► 


— < 


— •* •* 




(J' — 


0’s — 




*-4 M 


*— l — 


r— • 


— *— 1 5 




W 






w 


— 




— — 


0 


a — 




O 


OX 


OX 


u 


oxx 


0 


O CD 


CD 


O 


o< 


o< 


0 


c<< 






* LU I J — n — < 1 — h- 

1 -* Q<ZJ^IZ« 
O* UO<OJ 03 
o* uj— o »o 

O* ZtiQl > 2 

* ‘“•I — 2 h~ LO < X CL 

lli* h-uj<— — <x— c 

ZifDZcQS CLcLLL 

-.* 02 : —•<>- 

t— * cl>cl— < <0 

X* CD t>0 LU< — UJ 2 ; UJ 

0*0 cl — 2 O 

01*0000. X < 

-O CD* LU O > •— • 00 X C 
UJ23*L0Q <a. h— CD 
CXLLJOO* — »21UJC£J“-UJ 

* X<X(X<XL LZ 

* h~ O — • 

* 

* 




2 

CL 

o 



00 00 00 



2 <22 



<* — XnJ- 

O* coo— 

* *o< 

00* -JUJ 

LU * < H V* 

O* UJZU 
_J* CL— »0 
— <* OO 

O* 

* — — 

>*00 

CD * — — O O 

* 002 II CL 
Q* LLQ.2 INJ 
UJ* LiQZd 

O* wmo« 

o* 

< 0 * 

* 

* 



2 

o 

CD 

< 

II 



OO 



OO 



OOOOOOOOOOOOOOOO 



127 



OOOCOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCOOO 
— cv:rn'^tnvOf^co(^o — xw^insOXcGCftO — (xjco-^uo^j^ — <xjro<fir\ oxcoO'O— cxj^ 
cxicNf^cNjtNjcNicNjro^fomc^rotvirornro^s^NrNt^fvfstNf^Nfintni^tnLninu^Ln « 



“ X I — >— J — * — 1— h— I — I — I — X X 1“ 



■KKh»»>>»>»» 



QOOQQQQQQQQQQQQQQQQQQQQGQQQQQQQQQOQOOOOOOOOOOOOa 

J —J to LO oO to oO oO 00 oO oO oO CO LOLO 



3 

LU 

a: 



O 

Q 

o 

o 

II 



o *- 

>o <t 



<MU 





0~ 


> 


ro 




X X 


< 






z 


•o 


C 




o 


LU< 


ro x 




o— • 


— 1*— 




z 


3 


• c 


O O 


O 


— X 


-'N 


1—00 



CQ 

< 

\ 

o 

xo 

rslQ 
CLO 
<1 • «— 
O I 

II z 

II 

z II 

uoU 

<L»NiZ 



OnI 
a: cl 

— .fNj< 

r—t • • 

3 -3UJ 
Zmiuj 

• • 

— c oo 



3 <i< 

►w 

(XloO II 
II oD 



<r 

OQO 
-ft x 

— — 

3 2 -) • 
i • ►o 

rvj I hmiu 
II • 



< 

■ft 

< 

< 

I 



-J 

< 



1-00 


ft 




ZX 


ft 




3 -J 


ft 


X 


03 


ft 


UJ 


oo 


ft 


CD 


zuj 


X 




Co: 


£ < 


LU 


►— i 


ft 


3 


1-00 


ft > 




33 


ft CQLU 


l— Q 


OO 


ft X 


zz 


LL UJ 


ft Qh 


LU <1— 


XZ 


ft UJ 


M I^ 


LUO 


* 2 a 


o x 


x 


ft OUJ 


' 1 — UJ 


X 


ft — II — X 


xx 


xuj 


* — IU | 


LL03 


< 


ft oco 


LU— iQ 


30 


ft LL -J 


0X0. 


3 — 1 


ft 


O 3 


OLU 


ft — *uj 


X 3 


Z-< 


^•znz 


LL OX LU 


— >- 


ft o-*— 


U Uh 


oO 


ft >- 4 X 


o:h-oo 


> 


ft X II 3 


xoo> 


— *><I 


ft 3X0 


— }— LL00 3 


CO— 13 


ft 1 — X 


Xo> LU 


‘X 


ft cc 


1— UJ LUX 


<T Z 


ft Kft 3 


<>oox> 


-LUO 


ft oO<oO 


3 — xlo 


- Z*- 4 


ft CCw 


OX 


X 


ft 3 LU 


OCXXLU 


QLoOC 




HJO — X 


<t— MX 


* ujx 


oO \Z X 


— 1 UJ 


^Ql- 


O ^OO 


3Xh 


ft XoO> 


XX Zll 


O — — 


ft <>a2 


X 3 OOO 


Zx 


ft ZoO 


03UJ — 


— X — J 


ft X O 


UJZXI 


oO< < 


ft Olulu 


LUO X X 


33 


ft U-XO 


00330 


oO O 


^ xo 


1—0— 


H- 1 t— « 


ft < a. 


L U UJ UJ LU jC 


OoO 


ft az 


XXX 


XZLU 


-ft ooOO 


XX LLO 


— — x 


~*ft ZiLU 


LU O Z 




3 -ft (X UJ 


LLLL X < 


X X •* 


—ft 030 


OQ< XcD 



<c< - 

3 ZX 

in 



xx - 

iniruo 



3 -o 

- 1 ii 

n + — 



UJ 

3 



LA 



vO — — •* 



Z* llQ 



UJ 



— I| — — 




o+ •<< 




z 


Z 


XX \ 


QO 


Q-o 


— _J < 


3 




X (JJ 




mo*- ■ — 


>*> 


O — II — 


f\j !| 


X 


3 XQ. 


330 - 




>— < 


II 


—1 


Z 


X — O 


X X 3 


O — LLLL 


OX — 


O LL<UL 


( 3—1 — 


LJ 


UJ X X 


ooz 


QQwm 


o — < 


o— i — <r — 


QZ< 

(XI 


o 

m 


X zoo 
■ 4 * 


LLLL — 

— (XJ 

mo 



x* a: < 

3 * coo~ 
O -ft 3 X 
a: ^ ^ c x 

OO-ft 3 *-* 
ZJ^ OO^X 
UJOO# MQh 

•ft x<< 

ft HCDZ 

ft 

-ft 



oO 



X 

3 

X 

O 

UJ 

> 

a 

< 

o 



o 

oO 

LL 

O 



<r 

o 



x— x 


’ JJ LU OO rQ LL 


— » 


UJ X UJ 


33 X 3-1 




CL 3 UJ 


<CLU 3 C 


3 


XCD 


ZZ 2 ZX 


X 


LU 1 " 4 


OO 




ZXoO 


UJUJZUJIU 


— 1 


— OOC 


II<II 


— 1 


XCDX 


XX XX 


< 


33 


LU 


o 


OLO — 


oO oO X oo 00 





<C 0 zs 



o 

(X 

UJ 

X 

LL 

<1 



O 



O 



oo 



o o 



o 



OOOOOOOOOOOO 



"'OOOOOOOOOOOOOOOOOOO 
xtinvO^cocT'O — rvjro-fir\NOf s -coa'0^oom>^LnvOr^GO^O'-*^mvr'-n o^ovim^Lnvor^oooor-Hoo.rwpLn 
•^^^cMCMCMcMCMCMCMCMnicMmmmmmmmmmmNf"Nt'Nrsf ,, 4"vt’'«t’ — < .— t «—• — * «-h 

>>>>>>>>>>>>>>>>>> >>>>>>>>>>>>>>>oooooo 00 L/OOOoOOOOOoO oo oo oo oooo 
-JO J O — J «J J — j J O — I _I — J — J I I — i «J — » I J _J J _S — I I _I -J I I J _| — \cCCCcCQCcCCCCCcCCCCCcCCCcCCCCC 

ooooooaooooaooooooaooooooaoaoaaooH-i-H-h-i-h-h~K-H-H-H-h-i-h-h- 

00 00 00 OO O0 00 00 OO OO 00 00 OO OO GO 00 OO O0 OO 00 oO 00 OO OO 00 00 00 </} 00 OO oO CO 00 00 00 00 OO 00 OO OO 00 00 OO OO 00 00 00 00 00 



* 


cc 


—1 


O 


Ch 


•ft 


h- 


O 


m 


•* 


ft 


00 


Z 


«— 


— » 


ft 


z 


< 


_l 




ft 


•* 


•* 


UJ 




ft 


— 


— 


CL 


LD 


-ft 


CM 


O 


00 


CD 


ft 


•* 


•— i 


Q 


— 


ft 


r s - 


— 






CMft 




LU 


•» 




r^-ft 


<M 


-J 


— 


— 


a^-ft 


— 


H- 


NO 


— ■ 



^-ft 

* 

>-ft 

<-ft 



o *- 

CD H- 

z - 

•. — H-U 

— h- -2 



m 





in 


•* 


— '00 


Z-l 


--5C- 


— 


O 




—)iu 


-J-ft 


•* 


— 


CM «. 


ZCl 


O-ft 


r\j 


— 


»•«>« 


00 00 


a -ft 


CO 


z 


vOsO 


•'Q 


X-ft 




a 


m»n 




O-ft 


— 


0 




<n — 



00 -ft 
■ft 
UJft 
H--ft 

z>* 

x-ft 

c-ft 



2 : -J 

O -JLU 
OUJ ~ 



00 UJ 

-00 



QC -ft 


z 


O-ft 


0 


H- ■ft 


X 


00 -ft 


< 


O* 




CL^ 




■Jf 




—I -ft 


m 


<-ft 




>-ft 


•w 


<ft 


CD 


Z ft r^l 


9* 



Q- 

CL 



CO 

■ft 



ZZJ- 


—00 




O *■ Z CM 


<1- 


O— 


CQ O ** •» 


CM •* 


co^ 


<CQZN 




—0 


•'C^ — ^-1 


sC h- 


CD 


^ZHM 


co ~ 






— 


. — , 


CO Q •'X 


OO «H 


>— ». •» 


M-<>< 


OO CM 




— OC0O 






CL _j h— O 






000 ZO 


mz 


— 


— z *• •* 




h- -J 


O •‘Q — 


mz 


Z'JJ 



•*h“ —I c\J 
— <J- •* 



— 00 



-ox 

0000 



ft I z~ 

^Ol vO 
Zft •'—•GO 
k — • ft X— •* 

H-ft I CMv* 

Zft <ft CO 

<ft — ac 4 - 

Oft COLLI- 
ft ft o< 

00 ft — I UJ 
LUft <1H\ 

-Jft UJZ_I X 

ofta:>-HO x 

— ft 00 
Ofti— *— V>—1 — !*-• 

^ I II — 

>^OUZ2 — CD 

cC^ mm O 
* -1 — 3: 11 

Q ft CL CL CL 
aj j 4*ii.o5: 

Oft ——ox 
Oft 
oft 
ft 
ft 

00 







-5 


_l rvi vO Z Z r^- 


00 •* 


00 «- 






•» 


LU | 2C0Z -— • 


<r — 








mo 


ClO 1 - — ^CM 


_ip^ 




CD 




cc 


3 •*— <M— r\j — 


LU »> 


»— J O 


—•-ft 




Oh 


— X — m-5— iQ 




- •'O 








1 cMvfZ^a; 


— ^-l 


— — 




— 4 


< 


00 < -ft — •'H- C 


CM <M 


cm— tn 


1 — •* 


•* 


O 1 


00 — a^— i^O 




— 




— 


O — 


UJCDLUOUJOO — 


»(Mk 


— ooin 



o~ 

o<r 

1 



CM | h- COLLI 

II -00 X 



— CD 
II 



ex 



rvJocQ 

II I 



O 

—a: 

(MO M 

4- • — 

21 -OLLICQ 

•* I -J 

cm a: • 11 id 

11 ~a z> 



— CD 


“3 4 - • II Z 


— II 


JZ II 


“0 QC Z 
II mOm 


— « 11 


r — 1 W-mK 


CM — 


m 11 cl 


m — cc\- 


II JZ 


— 


cx 


0 *^x 


0 — 


LJ LL — LJ 




uaiM 


ljclll— 0 


Q CD 


O-JhhCDO 


Q CD 


Q — 03 


Q — — CDo 



iXftOCOZ - h-^Z —ICO cc o 

I— I LLJ — W-) LLI^*— CM 

00< K "n^cM— KMO oO LU o 
LUZ — II— — ICL — QCOO I— LU **L H 

niaMoz w oclo o— — • 

z oomsu-zoz zz-^r 

>— 1 1 — 1 — w — i\XOO Olu— •— • 
i — — — •* 1 — — *— • u- • 

Z DUoZZaZ •'Zoo 00<jfO 
cc OhmQcOO^OZ Z>lu 
3 q:jjszzsmzuj lu — 00 11 
l-OCUCLCLZX ^COSlS ZO00 
UJZOiLXUOOOO— «LJ.— < — O *• — 

OCUJOO — — OOLUO— O Z3-^QUJ — CL 



CM 



cq 



OO 



OO 



129 



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCOOOOO 

^^^^fM(\j<NJCNjrgr\j(\jrgr\irgc^ir>rornrofOix^ror0i^^NtNt^<t^N^^Ntvt^u^inu^u^ininLninins0v0^0'O 

oo oo oo oo oo oo oo oo oo 00 1/) oo oo oo oo LO oo oo oo oo oo oo oo lo oo lo oo oo oo oo oo oo oo oo lo oo LO OO LO co co oo oo oo oo oo oooo 
Q^Q^o^c^a^Qc:ci:a:a:Q^(^c^(Xa:cLa:c^c^c^Qr(xa:i^c^a:cicct:^Q^a:c)^a:a:a:^a:ci:a:a:Q^Q:Q^C)^c^Qic^a:ci: 
H" ►— h— I— f— ^ I - -” H— ►— f— f— K- 1“ h- H* H“ f— H— K~ I - K- h— H— h- h— h— H* h-H" h“ 1“ I* I”” H“ I-** K* H-J—f—H- 

00 O0 00 00 00 00 00 00 oo 00 OO 00 00 00 00 OO 00 00 OO CO (/) 00 OO 00 00 00 LO OO 00 00 00 00 OO oo 00 OO OO CO 00 00 00 00 00 00 00 00 00 oo 



- 3-5 









h- 












Z'Z 












< 












LULU 












oc 




— 








Q. Cl 












CL 




-3 








LOW) 












* 




H- • 








QQ 












O 


— 


0 








* * 












Q 


f— 


2 








—» — 












O 


< 










1 — H »— ( 












■ 


cc 


a 








-3-3 












<M 


Cl 


2 








•>* •» 












1 


1 


X 








1— ^ t—4 












(MO 


0 


(— 




















Q 


a 


il 




















ro OO 


0 


— 








002 


r- 










H- * 


• 


-3 








00 00 












O — — — » 






— 






+ + 


O 










h- ~HpomO^ 


— * 


_J< 


<r 








K 










- - 




LU-3 


“3 






r-H «-H 












O — 222 O 


0 


iilw 










O 








oo 


O-ri— H - 1 ‘O 


0 


— }— CL 


Q. 








O 








accc 


2 ^<<<02 


X 


-3 00 


OO 




H- 


— ’-J 










r^ifvj 


00 — ^2:5:5: •> 


> 


•» — > M 


•— « 


ro 


JOO 


2! LUUJ 


— 










— 1 -O*— 


* 


00 


O 


(M >r 


LUQCqC 


_ioo 2 


O 


-J 




h- 


11 11 


LLIOO • 2 2 ~Z LJ X 


X 


LU^ 1 • 




* — 1 


QufMrM 


-3 00 00 


• 


LU 


0 


-3 




Z^^ZOOO «Q- 


Cl 


a-X(M lu 11 


II 


-JLU 


2 


2 


O 


a.(M 


a 


2 




•* UJQOUO^-J 




20* —<2 




UJCL 


- II II 


-II II 


LU 


2 1 


00 




•*-3-3 


J 1 J LLI <1 


<r 


-0 —3 1 •— — ♦ 




HZ 


»— H 


— » 


• 






f*— 4 


•~-4 — ** 


it OQ2 luluujcc: 


LLi 


*-*2>-»CMQ“3 4 . +-3 


2 


II — 


II — — 


O 


<— 4 3 ^ 


0 


II 


II »— >-* 


•— . — 1 1 1— II ro 11 X 


II O ) — 3 — 3 <( — 3 


II 


— i •— < *— H 




-J 


H -3 


0 


►—4 


-3— » 


W»- |! || || II 00 


2 


“5 II Z:“3r— — ^ 


Ow 


II 


*— 4 >— 4 t— 


— 3*— < *— < 


I— 


-3 


51 2 




} — H— 


— 2 20 - 0 — — • 


2-1 


-J 


H~ 


w w 


w.— > 


2 


II 






-IZZ 




<T“3 II II — LU II 


II LU 


2—J 


LH_J_| 


inju 




sO 


U2 




“3-3 


<1 hQ<a. z 


22 


*— 4 CL 


CL 


-J LU 


UJLU 


LULU 




a 


OC LU 


LJ 


0^00 


oluil<z.x jiLuoao 


00<^"’U-00“3<00 


-3 CL 


LJOO^ 


0002 


LL 


0^3 


rvJO. 


a 


QOOOO 


Q(X^Z> a < M OOUU 


QZOOmQ-JOQ 


22 


QOOOO 


QOOOO 


*— « 


0-3 










(MiO 




nT 






in 








0 


O 


00 




0 


CJ 


l 1 


U 


0 i 


U 1 


0 



130 



OOOOOOOOOOOOOOOOOOOOOOOOGOOOOOOOOOOOOOOOOOOOOOOO 

■ 0 <)'OvOO^or^r^NNNM^NNN(X)coooooaDcococococoocj'(?cro(?ci' 0 >o ( ^oooooooooO'- < ^ 



00 00 00 00 0O OO 00 OO 00 00 OO 00 00 00 CO 00 OO OO 00 CO CO OO 00 00 00 oo 00 00 CO OO OO 00 00 00 CO 00 00 CO OO 00 OO 00 OO CO 00 CO 00 00 
G^Qic^c^Q^cr:o^Q:Q:Q^Q^a:o^c^^a:Q^a:cs:^Q:ct:Q:a:uiQ^Q:^c^c^Q^c^^Q^ct:c^oiQ^c^^Q^ot:Q^c^a:c^c^c^ 
L-l— H-h— +— h— f~ L— L— h— V— h— l— -h-| — (— J— ( — h— I— (— ) — }"— H“h— H-h-H- h— H— h-i-h— h—h—h— h“H-h—h— h— ‘h— 
00 00 00 00 oo OO oo oo OO 00 00 oo oo 00 00 00 00 00 oo 00 oo oo oo oo OO 00 00 oo 00 00 oo 00 00 00 00 oo oo oo oo 00 00 oo 00 00 00 OO 00 00 



CL 

3 

•k 

a 



II 



o 

a 

o 







LU 














CM 






2 














N 






00 






— k 








OO — 






k— > 






(NJ(Ni 








30 — 






•* 






no 








00 in 






— % 






<►. •* 








• • ** 






CL 






<c 








cm cm mm 






3 






(NjOsI 








\ N <~H *— t 






►— 4 






r—4t— t 








>-kOk.— k w 












— rW 






H-H- 


3 HO 






O 






1— H- 






22 


CM(M< 21- 






-J 






22 


• 




OO 


•• -O -5 






k— » 






-5-5 






0000 


mm# 00 O 






II 






002 


+ 




NS 


*—•>—< 3 00 0 






2 






00 OO 


— k 




— k~— » 


WW< I 


l—l— 




•k 






+ 4* 


h- 




mm 


h-h- 0 — k-k 


aCa: 




«•» 






— k 


•» 




- 5-5 


22+ ktO 


OO 










l—l— 


< 




•k «k 


— 5— 5>-l — S — 


00 










00 


CM 




mm 


00000022 m 1 — 


1 1 




-J 








►— « 




»~H — • 


00 00 2 *— • m 1 — . 0 > 






LU 








k— - 






4- | X<<^ *00 


-ao 


c 


00 






00 


H- 




h-t— 


<—» — * O0 ■■+• | h— »— *2 


- 0 - 5-5 


H- 


00 






LULU 


2 




22 


*^- 4 # >->2 *X 


— -5-0 










002 


-5 




-5 0 


► **>-oooomLUoo 


— J — 


O 


•» 






00 00 


2 


1^- 


002 


^mmoodacoj •• 


LU-J-J 


O 


I— 




— h 




00 


•* 


0000 


I'OHM^XXOO • 3 


UJUJLU 




-5 




_JCM 


II It 




CO 




kwwX^O0k^^< 


L-OOOO 


— * >— « 


-5 — ' 




LU >— • 




II 


h-*— • 


II II 


<OHH00 >0 


# 0000 




_J •• 




Cl ~ 


*— k— k 




-5w 




—•22— II H II o0w 


{— 


• — «► 


LU •— * — * 




2 — 


m rvjrvj 


— * 


2 h- 


m—-k 


— OO!— 2 CM 


«-H OO II II 


ocr> 


CL^^CMOO 




•t'w 


-- 4-5 0 


c- 


•*2 


••mm 


i — 00 00 a: — » -k-k x 2 


+ 2 


LU *— • 


22 4- +,-4 




h2 




•* 


r- 4-5 


*-h - 5—5 


2 00 00 0 <fin mo 00 < 


ao— 


• •* 


►OCLO •* 




11 a 


II h-<< 


< 


H 2 


11 ~ - 


— >«^k_00 ► •• *.wh— 


OUOQOJ 


LUf— vO 


r^UZD -JvO 


LU 


CvJO 


cmocmcm 


CM 


moo 


mmm 


00 q m m m 00 < 


-5 ~3-53 


D<f^CO 


}, w 


30 


—2 


— 0 




— < 


“ 5 — •— • 


OO || || — — cco 


II “5*52 


22 


-5 


2 








11 




11 




^ZUJ i| || 


II II II LU 


— II 


*— * 11 


0 II l-l— 


h- 


in 


C\Jk— u- 


II >> hhhQ 11 


** h- JJh- 




CO h- 


h- 




22 


2 


*-4 +— 


h22 


00 00 1— 222 — 


ooClulu^: 


2 h-OCL 


y~ LU Q- *~h 


2 ) — 


<1 


h -00 


-5 


2 


0-5 


30.22-50-0 2 


-3LJO000 LJ 


CULQC-JO 


U-5JD(i 


O O 


Ck\j 


O 0002 


2 


CJO 


LJ002 


< X X >— 00 00 00 u_ 


-500000 0 


O*— 3^-^ 


a-*— — -3 


O *—* 


Qm 


CJ— 'OOOO 


O') 


Q00 


OOO 00 


eooooo<ioou)oo^(x 




r- 


CO 


on 




0 


r <4 




INI 














k — 4 


—4 









o 



o O o o o oo o o 



131 



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

cxir<v 4 'insQxa 3 a' v O'-<(Njro> 4 -m'OxcDCr' 0 — ^cNim^insQXcoo^O'— <(\j<'Ovj-inv < ox.— •rvjrnN^-tn^OxcoO'o — *;nj 

^ ^ ^ ^ ^ ^ ^ ^ (%j ovj rvj c\j rvj (\j (\j rn rn rn ro ro cn ro rn vj- v^- Nj- sj- ^ 

OOLOcOOOCOOO^COCOcy^OOOOoOLOOOOOOOOQOOOOcOoOOOtyOOOOOOOOOLOcOOOOOcOOOoOCOOQOOOOQOOc 

CCcCCCCC'.CCCCcCcCcCCCcCCCcCCCCCcCcCCCcCcCCCCCcCaiCCcCcCcCCCcCcCCCcCCCcCCCZ 

I— h - h— I— |— I— X - X I— |— V— X I — H— I - I - X - I - X' H" |— |— h— I 

LO LOCO CO CO COCO CO CO CO CO CO CO CO CO CO CO <✓) CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO cot/) CD CO CD CO CD CO £5 CO CC c 












*— 1 


* •>■ *k— k 


CC 


—1 








X 


-00 


• • ^ - X 


X 


0 








•k 


- a 


00 X * x 


CO 


z 










X uu 


x>-x- > - 


Z 


< 










z- 


Z *00 « 


•k 


•» 








X 


UJ •* 


mO» XOO-k 


— » 


— 








z 


zx 


0 — — ZCL • 


CNJ 


0 








‘ -5 


UJX 


-oco •»— <LUO 


•• 


■—4 








00 


—1 •* 


• OO- UJ 


X 










CO 


UJ* 


MU -3 *0 


r—i 


UJ 








•» 




UJXQ X^ 


CNJ 


-J 






<— 




0 


X'O'- sD—t 




X 






X 


0 


Ctic 


X -^UJ *X 


O 


*— * 






•k 


•* 


ox 


• XX- CL 


CO 


X 






*— 


— < 


U- - 


ax 


z 


•k 






II 


II 


•k 


XX X 


•k 


—% 






-0 


-0 


X 


<1 - 


— » 


X 






#• 


•» 


COX 


• X 


in 


— 








— k 


1 •* 


O **<00X 




O 






-0 


-0 


z- 


00 W-.X cl cnj 


•k 


— ( 






► 


«k 


1 


I 00(M UJ^ 


CNJ 


*w 




0 








LU* ^CO- * 


00 






0 


• 




1 


| * * | 


«— • 


O 




0 


\— 


X 


<0 


00X* ZX 


* 


O 




• 


z 


z 


1 M • 


\ in 1 tnx 


Z 


1 




(*\J 




-5 


QdCO 


CO -Xt— » ►< 


0—1 LU 




X 


00 


z 


1 - 


1 - < 1 - z 


ZUUJ - 


00 




00 


00 


X ► 


LUQZ<G • 


OZ-J— 


QQ 


— . 




•w 


1 X 


I CC 1 cCO 


CO •* 


Zm 


OO 


in 


•* 


•* 


^>0 


cxlCXc^O- 


<0 


Ok •» 


• • 


•» 




— >* 


•* 


1 O- 1 O - 


—CD Z X 


f\l (*VJ 


m 


CNJ 


(\J 


m 


XO -X ox 


— >Q- 1 




\ \ 




•» 


•k 


X 


1 XI X 


vJ-ZXCNJ 






P— H 




X 


co>xoo> - 


m ►: 


z — 


O 


x 


— 






• *k * * 


4Q 


•‘O 


cnjcnj< 


z 


O 


Q 


COO 


— * *-2 


— <x 


•* *»o 


-0 


CC 


0: 


1 p— •— k 


4’iuXZll-iX M 


QOCOO 


.-Oro-M- 


z 


< 


<x 


UJOOX 


• 1 m— « 1 inx 


<JX J 


0 


00 


0 


0 


I * x cnj O **210 •* • 


cozo 




1 


0 


0 


CO * • 


• 1 • • 1 - UJ 


JZ 


— Ok 


XXO 




•* 


•k 


l X- 


0<QOO<C- 


< -1 


0— 


zz + 


'4"—* 




— * 


00^( 


— • I CC- 1 CL *k 


-X i CNJ 



CL 

# 

o 

a 

o 

• 

cnj 



• hh ~x 
zz^zzn - 
cooox — — — rn 
+ I X<< — —• 
— — CO - 4 - l X^. 
— — >>ZI- 
- -V-COCO-SZ 

<z— «nmoocLO.z-) 
O<m^^zxxoooo 

•.(X •‘wwXOOCOw^ 
1—1 CO X X CO 
a. ii — »zz^ ii ii u ii 



l -C -cC O *-qlOX 
LU- 21 X I ox I ON 
I I— SlTMJjOr^ujO - 



* — <x * 

Qh sj-»vOZZN 

3 I Zcoz — H 



O* 



z-'i-zza:— ^ 
o ^ 2: ^oo o >4" m o x 

M •» — ) **— » -w CO 

M"oornZ a»nrc>mm 

— iQhhCO || II 

CD II 1 — II >> l — l — l — l — 
I — Z oocoxZZZZ 
ZoDU-iZoooo 
i_j<lcq<l*lx.-.Z 4 c:zz 

OCCOOOO'iVXlCOCOCOCO 



-— 




— ocz<f - 1 ► 1 


m 


<0 1 •* —CNJ 




0 


a 


1 > —o>r>x* >xx 


CO * vJ“X CNJ — 


O 


X 


CC 


• 1 — 0 — • 1 X | 


< 


ZX — rnz) — 0 


O 


<: 


< 


CNJ | -0 -CNI< << 


Z 


— 1 (NJ^-Z— CL 




0 


0 


—OO X •—< • z - 


• 


< ^ — -X < 


in 


0 


0 


O - XO- — — UJ 




m 


•k 


flh 


sO — — co —• co •*• 


- 


ZCOLUOUJ-JO- 


—in 



rn^r 



in 





zo 


CNJ 


ZO 


CNJ 


-<NJ 


CNJ 


-CNJ 




t-* — 


— 


r-H «k 


vO 


II nQ 


sO 


11 <3 


— 




— 


— 


LU 


OLU 


UJ 


XUJ 


X 


hX 


X 


— X 


M 


1—4 


1—4 


P —4 


£X 


ucc 


Q£ 


UOL 


3: 


03 


3 


03 








X 




^-4 




—4 



O -fr OcQZ •* xo 

O-JLU s.— »<NJ 

COCr-WCNJ^JPvjO^ 
LUZOX — <CL^in<NI 
UJ CC — • CD Z — -J cl -< * 
Z OO^XLLZ^X 



QC 

O 

X 

LU 

CC 



«. *x •* ~XX - Xh - 

inxm- in — tz “hzx 

— r\J ►>■— * •»*-* x — • <o 

► *>\ ^xoxxo *» 

xw^xso 
tn\ cllox - x < 

— lu^^- 2 . 

• *o ►i. 

XX *X I— X<X X< 

<< x<<inx <ino 
ZZ x X 21 •*— 1 21 ►— 

(XQC *»<XQCX •‘C^x •‘OOJQ, Q- X 2 I * 2.00 
00 •*• UO\X(JSXZ^ 2 ; 2 .UUOOU^m 
ULlLrOXLLlL XU- X UJ LO — •— • o O UJ o — ' Q- 
— l(NJ — ( CNJ —»^\l ^ < 



o 

CQ 

Q. 



DUUZZQ.Z 
QmmQooo^ 
(i^l-JSZZZr\j II 



II o 
CJ 

LU L J 

Q 



00 QN 



o — • 

njOJ 



CNJ 

CNJ 



o 



O 



o 



CJ 



132 



ooooooooooooooooooooooooooooooooooocooooocoooooo 
m *4- ^n no r- oo o — < <\i ro *4- in so n- oo o o — c\j ro <r tn nO n- oo o — » <\\ co v* in vO I s - oo cr^ o — • c\j in <t in o r- to <n O 
—» p -4 < —4 — ( — — r\i (\j cm (\j c\j c\j c\j <\j cm c\i ro «n ro ro co ro co co ro co ^ sf vf vt* >t <4- ^ >t m tn in in m 10 in in in in >o 

QQQQQQQCQCGQQQCQQQQQQQQQQQQQQQQQCCIQQQQQQQQQQCQQQ 

ZZZ2ZZZZZZZ22ZZZ2Z2Z2Z2ZZZ222Z22ZZZ2ZZZZ2Z2Z222Z 

000000000000000000000000000000000000000000000000 

COOGOOOcE}CCOCCaGOO;2DcnCQOaCOCaOaDcOOOOOcOOCQOOOOO(23cOOOCCCOOOC£;cOCCcOcOCD 











> 

X > 
0 X 




















> 


* 0 




















X 


— * 












OO 








0 


— 












cc 










- ~5 












0000 








— 


3 












-w- •* 










O O 












— — 








•» 


a: uj 












-52 








0 


— — 








O 








UJ 




LU 


— ' >-r 








O 




2 - 




O 




<— 


X X 








O 




03 




O 




- — - 


0 0 








• 




a:o 




2 




2 


CD CO 








O 




— a: 








0 


1 1 








ao 




W — 




•* 




CD 


— — * 








»— 4 












1 


200 








V* 




ox 




ro 




— 


0 0 


CNJ 






— 




nJ-CQO 




•—4 


in 


a 


aoOCOO 








CL 




— -V CD 




•» 




ijj 


«— • l — fc — < 








& 




O | 




r — 4 


O 




0 — — 


0 






— • 




O <0 




f — 4 


f— 


•w 


h-aoo 


1— 






<M 




v- o< 




•» 


— . 


0 


<o< 




— 


— * 


*• 




* 0 




O 


20 OJ 


<2 


00 0 


0 


—-4 


i —4 


! — — — 




o~* 




r — 4 


OO •* 


00 


00— 0 


0 


•* 


•• 


~ 5 << 




02 — 




•» 


CO H- 


oco 


<ar<r 




f— 


h- 


^XI 


a 


0-5 


— <\J 


nO 


C — — > 


<< 


LU 






-3 


— CLO. 


2 (\j 


— * •• 


«— 4 «— 4 


•» 


—4 — 




2 + + — « H 2 II 




>— 


— 


000 


C + 


-h22 


•* | i—l 


V* 


II • 


II II 


C~>~* • • 


• 




— 


ccc — 


CD "5 


•CO 


-<(\l — 


••.—4 


0 O^ 


CD I 1 H— •» 


a 


Q 


O 


0 — 4 . 


2 1 


i-aca: 


0 


ro 4 . 


— LU <+^ — 


2000300 


UJ 


< 


< 


00020 




O’— — 


UhCD 


**G/ <— * • OGfO^ 


#*UJ LU • O • O 


* 


O 


O 


UO^UJ 


ro lu 


• ww 


CQ-^ 2:0^10 


-C O —4 0 — JLULU •* 


r\i-.^(j:a:ouLij 


COO — 


O O 


OO — 


II — — 


i2XX 


2-< 


***» M 


< 3 ^^(\j rvj — i<j 


mmC ? 


11 0 — 0 — 0 


— » 


— ON 


ON 


O II OO 


-5 | 


OOO 


II 


II 


UJO 11 11 


wOJ 


-5 II II or — 0—2 


0 


II 


II 


II 


II -5QCCQCD 


II II 


O II 


— — 00 0 Oil 


11 0— ♦ 


—0—0 — 


— ( 


OHO 


II O 


G< 11 11 


in 


— 1 


LU 


<1- 


— — H“ ►— C h— C 


C — 


a> 30 — <— <Xh- 




f— 1 — < 


H- Cl— X Q- 


h 3 II 


— II II 



HGQm OX •— » «— > 00 *: OO O 02 > *-»>• — ' HJ-ILP o 

- 3 Luuuu'uou.uoQuaoxujja oaiou 1 u — 10 u.uxoQxQauj<<nu ljqc2il— 4 cm 

^^^ m( j^,00^OO^O^CUhh<CD 0mmm<m<0 w OQOhQChO<IO^h Qw-jm<< 

^cnj msT tn O co m o — • rxj ro 



o 



o 



o 



133 



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCCOOOOOOOOOO 
— c\j ro m vo r- oo a o ^ <m co m r- oo *— « cm < r \ >$• m o r— oo a o ^ cm co <f* in so r— co cr* o cm co >t in jo r- oc o 

>oo>o>o^O'0'OsOr^r^r^r^f^p^r^J s -r- ^^,-H^_*,~H.-*_yF-H.-^<McM<\jcMrMcMcMCMcMCMro 



OOCOOQOOOQOOOCOOQQCLCLQ.CLCLCLCLCLCLCLCLa.Q-CLCLCLCLQ.Q-a.CLCLCLCLCLCLCLCLCLCL 
Z 2 2: Z Z 2: 2 : 2 Z Z Z 2: 2 Z 2 Z Z Z 00 00 00 </> 00 lo 00 00 00 uo 00 00 00 00 00 00 co 00 00 00 00 00 00 uo 00 00 00 00 00 00 
00 00 o o o o o o o o o o o O O O *— « — < — * >— « • ►— * *— • — * • — • — * •— * *—t *—* — « — « •— * •— < —* — « — * *— « *— • *— *— « *— « •— • • •— * 

CQcCCQcDCQcOCDCQCDCDCQcOCQCDcOcDCDCDQDCQQCQQQQOQQQQQOOOQOOQQQQQCQQ 



_J-J 


QC 


— 1 


<< 


H* 


O 


JOO 


JO 


2 ! 


# * 




< 


-J^J 


► 


► 


<< 


-► 




0000 


cm 


O 


tt * 


*» 






r— 








UJ 


► «—H 


CM 




CL - 


w 


1 — 


arcr 


0 


— • 


LUUJ 


CO 


I— 


»— 4 »— * 


Z 


► 









r- 












00 




in - 












coco 




F — 1 O 












4 * 1 




•» r— ( 












O — 




CM — 












• «— * 




ao z: 












CM - 




— a 












* CL 




— 0 












JO 




2 : -j 












CUJ 




o^juj 












00 ^ 




UUJ - 












# — 




z:z:-j— 


a: 










-J^C 




0 -z:cm 


> 










<0 




COO •* - 


0 








— I-J 


oco 




<cozr^ 


-i. 








<< 


* — 




►CL *—* —h 


► 








0000 


— + 




— ZI-CM 


0 










CM~- 






UJ — 








— — * 


-_J 




roa -a 


0 — 








2 :-) 


ar< 




>^o< 


z — 








in “5 - 


UJOO 




— OcOO 


► ► 








»-— • ►Or 






Q 1 1 — — 1 


O *-H 






z 


Q.UJ 


— -J 




oouzo 


CO — 




LU 


0 


Oar*—* 


^<r 




M 4 2 — — 


Z 1 - 




O 


CO 


l-UJ — 


OUO 




0 -o~ 


- 0 




O 


< 




0 1 




— -JCM 


h- < 






# 


0—0 


+ _J 




— — < 1 - - 


Z LU 








O^CQ 


-j<r 




NJ— v 02 ZN 


Z OC 




► 


ar 


O 1 


<0 




| ZOO 2 ! — < 


— — «• - 




— * 


uu tnc^ 


— CO-J 






O | - — fM 


y— CM — 




0 


1—1 


3 + < 


# -j 




— vJ-f-rM — 


-5 -HO 






— 00 


UJ — 10 


-j<i 




x— 


zoo -a 




► 


CL |—f— 


z<* 


<0 2 




1 fMvTZ— QC 


-r-H ^ cr* 




GO 


LO 


— • *o^ »t 


0 — O 






otM— in 




► 


— ao 


<(NJH^ SI < 


* -* co 




jw 


UJ— 




I s - 


OOCDO 




— *r\i<i 




Q.CCLLIOLU JU 


— Zi-O'n 


— 


► 


1 CO 


11 *-5 -< 11 


— KM <1 < 




00 ^- OCOZ - 1 


I s - O CD O 


0 — CM 


vO 


CL— — 


11 — -a 


*• *• II 




*— * O UJ — * x f— * \ <1 ' rvj 


CD >— < •— < ► 


— 


II Q — <CM 


— ^33 11 ~ 


oar II II 




Q<hWMJ(\J 2 iiJ O'' 


CL - | — * 


o<r 


• • 


Z — | LUUJ 21 


LUUJ — 




UJZjk^CL' 


w — QCLUtn 


z— .CM — 


0 — *— < 


— II OO 


- 5 - 5-)^^ -^-5 


N >4 




ujcz^az— jq-o 0— 1 


— •& 0 


Oro 4 . 


CC LUUJ 


- *- 4 - — — “) - 


w>-»«~ 4 <M - 




z ^u.ZSZZ't 


— < 0 ^-“ CD 


• ►o 


- 5 — • • 


220 ^^ -CLUJ 


^ - -CLUJ 




Hf-hW J\ 


_X > \ LJ UJ »-H 


II CQ-)ZOO^UJ 


-ac<-i —4 


OOUJOOOT 3 


000030 




h-*M ► 1 


h- —0 • 


m 7 h 




*—* 1 LU *-h *— 1 <~4 CM 


C£ (*:*-« CO COUJIUZ 


CO CO UJ LLi LU 20 


z: 


OUOZZCLZ 


-Zloc ro 


II 11 


II < 


N^hOQ »— t 11 


MN-t^ ■— 1 1 


H *— * *-H ►— * 


QC 


QmmOOOO 


-az> 


— • II 11 


O U 


1 0 


— — — II 11 — — H- 


II II — — — 1 — 


O 


aC JJ 5 I 2 Z 2 (M 2 UJ^ h 


— 1 LU <Ol— 


II 0 CL — — | — II f-c 


^c:*cz 




F-ocDCLixsis: -s:uj 2 : 2 -o 


h-OG— ' 


co a 


<[ OO K -4 


ooiLi’O'rouu 


HCVJOOOU 


UJ 2 : 02 : 2 -UU^Q' 




O^UJOUJCLCJlUCLUj*— 'U-U-OcCUO 


cocD 1 — *<x<i aocoo 


<<a cococoo 


QCLLluO*— "— 'OOUJO 


— OCJUJCL 


Q ►— ( »—i ^ *— < 





in 



o 



cm m vf 



u o 



o 



13^ 



OOOOOOOQOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

cm m in o I s - cjo o ^ <\i rn <nn vO oo qn o ^ 1 m nMo so cx) o ^ ^ o I s - to 0 s o 

rororninrorornrnrnNt^<t"vt't<j'<r<f<f'^'^intninLninininininsO'0'OvONOvO'OvOsO'Of s - 

CLCLCLO-Q^CLCLCLCLO_CLCLQ_CLQ_Q.Q_CLCLQ-CLCLCLCLCLQ-CLCLCLQ_0_Cl.CLCLQL.Q_QL.CLCLQL. 
OO UO oO <S) OO LO UO LO 00 UO O OO 00 OO oo GO on UO LO 00 LO l/> oo OO LO OO oo UO LQ 00 OO 00 00 oo OO 00 00 1/} UO O0 



OOCQQCCCOQCOOOOOOOOOGOOQCOQCiQQOOOQOOOOGO 



— <CM 



oo 









o 




c< 










o 




LUUJ 










o 




xx 










• 




+ + 










o 














oo 




— <om 










-» 2 




•* •» 










\ oz 




cl a. 










►-« COO 




oo 










CL <co 




IZ 










* * < 














— o* 


oo 


i— ^ 






^ 


— * 


CM CO 


QQ 


oo 




CM 


«— 4 iH 


CM 


► OO 0O<£ 


OO 


<c 




*■ 


•» •» 


•» 


1 <c * o 


• • 


LU LU 




b~ 


h- 1— 


1— 


-><<oo rOxf 


OO 


X X 




O 


“0 -5 


O 


HXI4^ CL— » CMC< 










t— t *— < 


►— « 


—^CL q_ — — GQ. *-h C 1 | 


If 11 


O ll 11 




<w 


w w 




Qoooo LlJO< 




GO 




O 


Q Q 


a 


C<Cl~LfUJ<— 'LU II i| II 




CL-*-* 




< 


< < 


<r 


O * w » •— « *-< + 1 ’ *— • II 


«-h.— iCM 


3 — <CM 




O 


O O 


o 


OoO^wwCJTCL^ — — — ' 


+ ► *» 






-J 


o O 


o 


O O *-« Q- Qt- l±J OO CL — *CL CM 


h-aa. 


^O-CL 




o o 


O CM O 


oo 


O^00^mmu)OO •* 


ooo 


a oo 




c\j — • — • 


rj r\J 




— • II QQ mh O ■—< LU UJ •-<>-< 3 


zrz 






— « II II 


If II *-H 11 


II 11 


OO 11 1 


w w 


w 


Z 


O o O 


o o 




c< II II — 


II H-l— 


roh-l— 


x 




II UH< l|Oh<Uf-I II II CL || l| CLCLOOh- 


OO 


-HOO 


3 


— CO 


CO w cu 


*— » rQ 


CLOO O LOOOC<1^ 


CLCC 


C <3. 


h-i 


G£ O O U CL O QL CL U O QC Q> U O IX O — K <t — » CM LLI m *4" — * —* LU uu O 


OLUUJ 


LJ UJ LU 


UJ, 


“0O H OOOOQO M OCGO 


mqo<io^<< m <<QQii^O 


^.CLcC 


OXX 


XI 


in o 


r- <jj 


O' 


o — » 




'Mi 










— 1 — ^ 









o o o 



135 



COOOOOOOOCOOOOOOOOOOOOOOOOCOOOOOOOOOOOOOOOOO 

^ ^ ^ ^ ^ ^ ^ ^ ^ oj rg oo (\j (Xj (\j (nj cm c\j oj (T) ro ( r\ ro ro co ro *<> rn ro vf vd“ 



zzz; 



CD 

X 

*— < 

Q 



UJ 

CL 

CL 

< 



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< 

zsszzzzsszzzsstsszssszzzszssrzzszzssssrizzzz 



ft 



ft 


ft 




z 








ft 


ft 




0 








ft UJ 


ft 




M 








* X 


ft 




I— 








ft h- 


ft 




< 








ft 


ft 


I— 


1— 1 








* LL 


ft 


Z 


CL 








ft a 


ft 


ZUJ 


> < 




X 


X 


ft 


ft 


□2: 


CD 1— > 




UJ 


UJ 


* > 


ft 


■— ilU 


Z 




-J 


-J 


* 2: 


ft 


1—0 


O LUUJ O 


CL 


CD 


CD 


ft < 


ft 


3UJ 


LUXZ — 


0 


O 


O 


ft 


ft 


CD 


Xh-LUl— 


5— 


CL 


CL 


ft CL 


ft 


— z 


— -J< 


< 


Q_ 


CL 


* 0 


ft 


CL<I 


XZUJCL 


CL 






ft Li- 


ft 


t— 


CL— Q 


LU 


CL 


CL 


ft 


ft 


L/lX 


UJ Oc 


z 


UJ 


UJ 


ft OO 


ft 


— O 


H-OLU^) 


UJ 


CL 


CL 


ft CL 


ft 


03 


LUUJO O 


O 






ft O 


ft 


OK 


Oi/lO 




O 


a 


* h- 


ft 


UJ CLZ 


3 Zk 


O 


CL 


CL 


* O 


ft 


CLXLU 


00 x 


< 


< 


< 


* UJ 


ft 


3»-X 


— 00 <r lu 


O 


O 


O 


ft > 


ft 


}— LU 


z x 


0 






ft 


ft 


•< 00 


hC<UJ 




LU 


UJ 


ft O 


ft 


0 CL UJLU 


Z— 1 


CL 


z 


z 


* < 


ft 


LULUK- 


LU h- 00 LU 


O 


0 


0 


* O 


ft 


5ICL3Z 


Xo3 


oO 






ft -J 


ft 


QC2ICD< 


UJZIO 


•— < 






ft 


00ft 


OUJ — 


JDKOZ 


-J 






* H- 


—■ft 


llh- olll 


LULL QO 


CL 






ft zzft 


1-0 


O — 








ft UJ<ft 


LU<O0 


Zlu *zi— 


LU 






ft |_00ft 


CO — Z 


<r clll < 


X 






ft oO — ft 


coo 


<000 — 


t— 






ft ~ 


ft 


Zh — 


CLXUJ CL 








ft 00 


ft 


<J LU H- 


LU0000X< 


X 


— » 




* ZSx 


oosu 


> h-<J> 


Ooj 


< 


— 


ft a<ft 


ZD< 


Olu — 


K- 


< 


in 


ft 0°C ft 


oomJq: 


Z -O 


ZON 


0 


— 


ft 


Oft 


cLOQh- 


Z<h-Z — 


0 •— H 


OJ 


r\j 


ft OOOft 


OZ>Z 


qoozocd 


— • 


W 




ft XoLft 


1—0 0 


m UJh — 1 O 


00 XLO 




w 


ft aLCLft 


O CL h- O 


h-UJZhO 


z * r*— 






* 0 


ft 


UJOO ■— 4 


O X LU <J 


< 






-ft LL LLI -ft 


>UJ ZCL 


ZKJh-hH 








■ft 


Xft 


<*30 


3 UJCLZ 


X — 






-ft xi-ft 


OcLX 


LLO <LU 


LU)— X 






-ft c 


ft 


<QOI 


Z’X>X 


zo 






* CL LL ft 


□u<o 


XX LU 


Z<CL 






■ft oo-ft 


-J Oh- 


i— K* CL — J 


<u<o 




00 


-ft 0 


ft 


ojuj 


— 00 <UJ 


s:uj 




CL 


-ft a: 00 -ft 


t— < CL 


OO UJ U. UJ 


00 00 Q 




UJ 


•ft CL 1— -ft 


Zqllk 


Z30Z0 


1—1 LL' **lu 




)— 


Q-ft 


2 ft 


LU f O OO 


•JJO — LU 


jju 




LU 


<ft UJLU ft 


CL CL 


)-<ZoQ 


ZJJZ 




X 


Oft oZ ft 


UJ — ! O J 


z>o 0 






< 


_ J -ft i-<UJft 


LL < LL < 


— — 2Z 


CLOOoo 




CL 


00ft >Oft 


LLX — 


oi-o 


0 CJ 




< 


— ft CL UJ ft 


— cL >h- 


Q<OJM 


o> »o: 




a 


ft LU 


ft 


QluO — 


<QCJ^ 


QCUZ<L 






Xft OOUJft 


ioz 


O O CL< 


a 0 




X 


c ft 


ft 


LU>— CU- 


JZh <- 


Qoo 




LU 


CL ft 00 


— ft 


LL 


000 


00 UJLU t— 


LU 


— J 


Oft — 


Zft 


CL— — » 


UJOOZ-JO 


— OZ3 


-J 


CO 


Qft X 


— ft 


I<UO 


x^o^z 


IO< Q - 


h— 


0 


CC ft H-LLft 


H- — — — 


f— — 0^<3. 


1— <J^Z 




QC 


CL 








M 


1— 


CL 



CL 


X 

LU 


O 


0 


00 x u. 


CD 


z 0 uj 


0 


< H (/5 UJ 


CL 


LU X h- LU — -J 


CL 


S-< 002 QCD 


< ac — cluj< 


cL 


OQC O 3 :UCLI— 


LU 


00 1 ) 1 — UJ CLXLU — 


CL 


XOOOOI— UJH-C 3 


OLU zxo— ' 00 


O OO 


— CLUJ — h- oO 


< a 


)-)-Z OOZCL 


— CL 


— 00 < LU OO 


CLX < 


QZJX OH 


UjO~ 0 


X •CL(— Oh- O 


1 — CL O 


OLU ZLU LU 


<r u_ini— 


— OCLoOZ LUQD> 


x -0 


— O >Z — 1 — OO 


0 *z 


(\J — 00 > 1 — < X LUO 


UJLUX 


ao— QcL LU OUJ CL)— a 


ook< 


-H|^ 00 << XXLUO 0 CL < 


o<x 


— mOOLLJ cLUJ oOO 




OOCM IZ O — — CLoOt—y I 


33 


— • 3 cd con .*— 1 


O 


00 X 00 3 II LU xo 


oO 1 • 


• — <LUCDCL OOOCjOUJ 


LU < 00 


x zh a 00 — < 1 — 0 


CL OLU 


< < X LU 00 OLUZ 


> — 



2 : x olk-j^h-ooclooi-lui— 
^< 001 — — <)— X< I— CLUJ CD or 
X-JX3 — O0»— iOUJOO CL UJ UJ— * 
00 — CUJ cLX 0-10 <X • 1 — OCLtn 
I— — OOOLU CL aC-J 00<l— O — 

Zooclzi— t— •* o □ < ll uj z ac - 
UJ|— UJOZ<OOoO<LL — M— iQi— iLUCLCQ 

xzi— o— Zoooox h- xcl • 

LL) •— « C o LU3 oL> — OO<J<I<JLO 
J02IlL-)OcC<iUG2'-<- J Z— * 
uj 3 o Hhoia« 00— .0 

U- U-CLOO h-CO OOLLLUX<r 
LLLLCQCCO LL XLU— O — < ** 
00 Uj 0CUJO<t<<JCQZ I— —IX 
clcouLi— x <olcl 10 

CLCtUJXLUO<a:LLLLLL)— OOLULUI— *• 
UJ UJ CD 3D CD 00 -JLL) — 11 — ' — 00 — • CD CL ZD in 

cocoxzx— «clcd 3 rccL- 

ZtD 3 2 : SIDQ^Z- 



33Z Z 


3 — ■ h— ZO. 


M 


ZZ O 


z — 




LU < LU 


03 




-J h-OOCL 


O >- ZcL -J 




£DUK<JCDK 


Q IX — < LULU 




< LU — 5 *s: O CL 0 


Ot-(-h-(joo J 




-ZZZ2ZZ 


ZZZZZ3Z 


00 


CL 




0 


< 




CL 


> 




< 






O 


omomo 


momoin 0 


f— 


• UO »— -)*-H (NJCNJ cn 


'’nvj- vTinm 0 


z 


0 » 1 1 1 1 1 


l * l l l l 


►— « 


(3 •— 1 vO vO — * O 


— 'O — *0 — 0 


0 


O — — ^OJOsJ 


orO'T'f ^ in 


—5 



50000000 



136 



OOOOOOOOOOOCOOOCOOOOOOOOOOOOOOOOOOOOOOOOOOQOOOOO 
tn so ^ cc o ^ ro so co ^ o ^ cnj i ^ ^ in so oo <> o ^ rg ro vj- in so oo O' o ^ ^ rn in so ex) O' o cnj 

^ ^ vi* vt *4* in in in in in in in in in in so sO <) sO vO r-- r- r^- r^- r^- oo co oo co oo co co co co oo cr 



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<I<<<<<<<<<<<<<< 







22222222222222222222 


2222222222 


— — — ’LL CL 






2 








oo 




O O 1— 1— — Q< 






< 








►— < 




CL X CL CL 2— i 


x 




• 


2 


2 




OOX 




o o «o^o 


LU 




za: • 


2 ooa 


LU 








O a oonc CL 


_J 


O 


— 02 


O 001— qL 


-J 




< 




O O — — LUU- 


CO 


— 


OU-2 


-J21L 


CO 




— X 




— * fvj *— • 00 


o 


Cl 


2 2 


OO < LU 


o 




X 




2 2 *H-I— — 


CL 


O 


UJ «_J 


2 M XQ 


X 




LU 




<-<02211 - 


Cl 


CL 


20 


< CL LULU 


Cl 


LU 


i -a 




— — M 22 




1— 


<•20 


xLU_j|- 




00 


X<UJ 




OOQOOOOC •<UJ 


CL 


a 


O 


XHLJ< 


CL 


*— • 


LU 2 O 




UJQ0lJCT“50«h 


LU 


X 


UJ2LU 


LU < -J 


LU 


3 


CO < 


UJ 


KOho 2^0 


Cl 


i — . 


— >^1- 


2X0 


2 


X 


KI-I-ZOU 


002 


xux lulu — uj >- 




X_J 


_J O < 


-J OO 




o 


2220 — 


OO 


<o<q:xx h-oo 


OO 


a< 


< cQLU — 


<OU-_) 


OO 


a 


LU LULU 2 X 2 


xx 


O 0<H->— •CL 


o 


h— ( 


— <CQX 


2— < 


Q 


o 


222 CUJ 


3LL 


^X — _J CL < LU 


CL 


CL c£ 


CL Cl 


CL X OO 


X 


o 


LUUJUJ2X — 1 




C OhhOOh 


< 


Olu 


UJ OJQO 


luqlu 


< 


i 


JJjQh O 


1-0 


1- JHCl<<I- < 


o 


LU— 


i- xlux— 


X X OO LU 


ucccd 


UJ LU LU — O O 


2JJ 


202— <002 




< 


< *-^H*UJClO0 


-HHDOD 




UJLU 


1— XXOOLUI- 


— Cl— COOO — — 


1— 


— 2 


2 JJJJ ZIJOO O 


-JcOl— 


I — ; — j — <i i — cx — 


2 < 


O — Ooo<< — Q 


< 


M — 


~<<<<U. < < JOOOoOQ 


UJ22 


2 2 20 X X 


LUO 


-5 OUJOOOXCX 


2 


LOJOJ-HW-U^ — 


< ►— i— 


z 


OO 


— •— • — h— iQLU < 


-IO 


X LU — 1 JZ'-UO 


2 


o— < 


— < X X X X — UJ CL 


— Cl 2 




20 


OOOLL X 


LUO 


LU V— LU X — h— O 




2CL— Cl ^ LULU LULU CO— )XLUQCC<OOH- • 




o 


ddd — (Lh J 


-J 


XOXO'-ULU 00 O 




— OXOX 1— 1 — |— H— LU CL — OOO 




2 w 


1-0 


QC 



k2t-tull3:> 

LU C2 1 — I — LLil'O UJ 

U ILL V- X 

O O2li-LL00lUK 
cL MOO>h — 
clluquj oo < - (M 

LUI— I— h- LUl~l— 20 • 

CQ<0<-J22lLJ^CC O 
SZtUZO^^hQlU ~* 
ui2^>^zz2<q:n u- 
J2Q Q<OOZO I s - 
CO XoOX OlCl^Oi- •• 

<hOOO^Z2aOO in 



C£tUXLU<<<IO — <>-h>ZZUJ 
►l-HKhZtZZJD2I<OJh — 
U0<0< 22>h 2oO_J UJh- 

moos^zouooq ► o v - •< *xx 

CL*-. — h^mm -»OmU 2oO<LU 

0^0— 'O CL Cl Cl cl *-l— *X — LLc^oO Cl 
X — — OOOO00_J — OXQUJUJ00O 

xi— i/)xoxxxxx_jw i qcO iziua: 

LUOZO^Ohh-hhO J— X • f— X — X 

ca^ja:i-Q:oooo^2a:oi-iL oh 
2 — Ol— <1— ooXooXX •*uj oo O li- cL — csi c 
X) QOQlO-k^HUJ^h-^IlUClOZ 
ZcCOl X — X — XH-V-2 — H-QLLJ— X — 



JJJ2U.ZOUJU 
<<<UJ OLU}— 
QOOOOX00<iu 
OOO- LUX<2cQ 

OO GO • 



o 
in 

— < 

~0>LU 

in— »-hoo ujDiu io 

•LL 1 — O 1 — UJI — -J—J <t H— 

o—o xxxx— o<r_j 

— V— LU I ZOJZ^Zm LU 

LL22 o*-.lui— lu<X<x 
**iuZQiLaj 22 :iu uj < 
<•002 i— -d^LL'j— ct 
^*“<0 — 2 JOKOoo 



— 2C— * o<aox 2 


— O 2l—ooi— O 0< — uj XO 02 


in ^L< <<\lui— Zulu 


L-OQOJOOGUJ 


CM LU — J LL X- XO — O — 


20 OO Q_JX< 


*— 1 1— i— 


OQ — 


<a < i o i i oxoo 


— _J< ooOZClu uj 


•»!— LU’— UJ < Cl O 


— 2 2 1 — cL X X < — oo uj —4 1 — 


>oxq:>clx>-ui-m 


OOX — O- — C^OO-^OO— . 


0^200 OO — 


LU LU 2 O O O 


— —X X 




O <X H O oo Ol—O-J 


— J<0 — OXLUl— 


ZZlUl-lULK 1— XUJ 




CL — LUiL2— OO— —1 1— X — I— 1— X LU U O 


UJLU2 


UJI— < LUX 




< cL 1— O 2 —J m i— L— f— ' 


OLU 001 — uxj-v-ox 


0—1 LU 


1— UjH- |—0 




0«ZO- O — OOOOCL — 20 — JO<I2 


E 

E 

L 

1 

? 

3 


CX'XIOXX 




>2 — > LUX UJ 2222V- OZO<2Z3w 


LU 


21- XI- LUX 




00 


Ooou 




V— 




LU 


XI- 








►— * 


hZZ 








1— 


X< 12 








X 


CHO 








LU 


002 








X 


X2^ 


OO 






o 


002 


a 






X 


xoo 


X 






X 




< 






— i 




o 




in o inoin 


<2 O O O O 


OOO 


1— CM 0 


oo m 


xmr\i <r inr^h- 


— 2 inoc\i co in 


so r^- ao 


z<*ima 


or-- r- 


2 t 1 1 III 


XO i — 1 i l l 


i i i 


LU 1 1 1 


i i 1 


Z) •— O *-h vQ c~) 


l 1 1 ^ J 4 | i—M i— . —4 ^ 


— — — 


X— mm 


r-— — 


_j — r\j 'Tinr- 


l—o o— « rn <■ 


in so r^* 


uj n 


in vO 


O 


<o 




o 




O 


2 




LU 





50000000000 



137 



INPUT LAMINA PROPERTIES. MAI 



oooooooooooooooooooooooooooooooooooooooooooooooo 

ro<in^i^oc^o— *cM«n<ino^ao^o^niroNj*inxOi^<x)^o^<Mco<'-nsOi^-oocr k O'-H<Mcn<insO , ^coc ,> o 

^Q^(>^C^O>C^OOOOOOOOOO^ — — — — ^<MOJroCMCM(Mnf(McM(M<ncnrOrnrncnrC)rninro< 



<<<<<<<<<<<<<<<<< 



oo 



<<<<< 



<<<<<<<<<<<<<<<< 



:zzzzz 

mhmmmmmmm 

<<<<<<<<< 

212:3:2:2:2:2:2:2: 

00 





XX 1— • 0 






1— 


1- 


1— 


1 — X 








lulu 0^ in 






z 


z 


z 


z> 








r^Jfv) UJ 0 1 






UJ 


X 


X 


x< 






X 


OX LU —1 




O 


X 


X 


X 


xx 






UJ 


0000X •— 1 x > <r 




O 


LU 


X 


X 


X 






O 


mmUJQ m • UJ 


UJ 


— 4 


X 


X 


X 


XQ 






X 


Q QOOO>I 


X 


• 


UJ 


X 


X 


xz 






0 


• • > ZQliJCh 


> 


X 








X 


0 




X 


1 — f—LU OXOCOUJZ 


1— 


— < 


X 


X 


X 


x> 


1— 


00 


X 


00 x oin ^ x Q 




ox 


0 


0 


0 


ox 




Q 




LU UJ < X 1 UJ 1 XQOQZ 


UJ 


in — 










0 


X 


X 


XX H-HX-< ZXX< 


H-LL 


• 


00 


00 


00 


O 0 > 


X 


< 


UJ 


— — too <1— mx<o< 


<C 


XX 


•— 1 1 


»— 1 


M 


— X 


0 


0 


X 


QQHZ h- 00 


Z LL 


<j— 


X 


X 


X 


X — 


X 






z — • z *oo< > 4 * 


•—•ooo 


3 :x 


< 


< 


< 


<0 


X 


J— 


00 


>XUU jMJC^tlh 1 


XUJ 


— < 








X 


z 


-> 


X 


Z • O C 1 a. z — 


<— <00 


—i 


—1 


X 


X 


XX 




z 


X 


z zOcl 0 *oz — 0— m 


Jl- LU 


X 








00 


00 




< 


— i x 00 cl — < 0 


x — 


UJoO 










< 




0 


X — Z00Z • -0 *0 


X LUJ— 


m *—* 


a 


a 


0 


03 








• «oq — — •— 000 om 


LJXX 


XX 


»— 


f— 


f- 


K->— 


CM 


0 




Q_ 0-0 Q UJ O LU LU O ) 


X O UJ 


31 — 












• 


0 


00 00 UJO Q — OZXO — 


XX 


Z 


—i 


X 


X 


xo 


a 


in 


CQ 


— • XXUJX LL — f— < 


ooxo • 


z 


UJ 


X 


X 


XX 


z 


HH 


X 


OQX|-<X< — zo z 


O XUJ 


UJ — 


X 


X 


X 


XQ 


< 


X 


X 


00 OHOOhO • — • 


X LUX < 


X 








X 




in 




- ►— ► uj Zoo 0 


<x z 


>LU 


— * 


— - 


— * 


— X 








0000O00H- -)— ClO — — OO 


01— UJ — 


H-< 


0 


0 


0 


oz 




in 




*-h — •— iZoOZoOX X < O 


It 


z 


LU 


X 


X 


X 


X 


V — * 




XX XX — — — < oO< 0 


auji— < 


UJ— < 


Q 


0 


0 


Ooo 


X 


w 




<<l— < 0 X 0 *o— — JZ 


—l 


f-X 


— 


' » 




— < 


> 






O OCOQ. XX — 


i-cx 


<< 










i — 






X>cOX oOJ— < 0 


0 0—1 


z-l 


Z 


z 


z 


Zoo 








X >*X — Z UJ<00 


1 — 3 X < 


*— 1 


O 


0 


0 


00 


Q 


z 




ZZ *ZI 10 — zi — LU 


0OOX3 


X • 


00 — 


00 — 


00 — 


oO — X 


X 00O 




<<|— <H-<h- a<}— }— LU 


<0 O 


<0 


xooj— a : 


oOh— XoOf— XoOl— < 


<x 


; — 


— * 


Z X -5 zx 


UJ<LUt— 1 


XZ — 


0LU<UJX<UJUJ<UJUJ<0 


ox;— 



in zzmzzzzh zoxo 

1— 1 COCOOOO^LUOI- OLU 

cm -5 3 X zQ 

— 0:0: a;Q^Q }-X*-< 

XXQXUJXXH- uuoh- < 
— ! — »UU— r— r*— itu X 

00 LXX X^ ILL — O XX< 0 _ 

Q OOmO^QmQ Qoo x 

a: ^q:ilo:o^uo «xxz< 

< UJ UJ J— X v-H 

O <<<<QL<XXO< <UJ 

X 00 OOXX IhJ 

z xxxxx x 

O CQCOOOoOOoO^mO^cZ 

— x2!xxxx — ll — xox 3 :o< 
I— —13 

Miiz^NfOvt in o r*- 

Q < 

ZmI- 
Otizuj 
0<— O 




o 



Q 

a: 

< 

o 



ILJ 

— X 

in cQ 

^<0-0 

— *-Z 

(MX 2 TX 
<<>- 
> 0-1 



nT aOZl— cOZh- cDZkcQZ^ 

O DULUDOLUDOUJDOajil 
LL Z^mZmmZmmZmm> 
- XX XX XX XX*— 
muui j>— o j*— a 
• — 1< < < < 

COCO — <<^<<i— •<< — 
iKtXZZ^ZZlZZc 

► HH UJ — ' M ULI *— < >— < UJ — M L 

na:HZ2h22l-22h 
•—•<<<<<<<<<<< 
w>XOOX-I-JX-IOX 



X 

<<<Z 

:zzo 

Jmm(J 

■ zruj 

C <<00 



X 
3 l-Z 
JJ x 
zujo 

I — LL 
X<Z 
J— Z — 



X 

UJ 

X 



>00 


X 


xz ooz 


> 00 


H— 


zzin^ss 


X 


< 


03 1 f f— 3 


< 0 


Z 


X <— 1 1 v O X 


0 •m— < 


1 — H 


oo oo 


ZX 1 1 


2: 


xo xo 



X HO^HCm^Orn-i 



30— '^0 
00 

X 



< 

o 



< 

o 



Z2:x 
<0 

UJ— IH- X 

0 0 3 

ZJUJ X 

UJ UJLLJ> 

00 30 UJ)— 

uj ozcjz 

X UJ < CQ — 
1 — 00 O < 3 

Q o-l — 

LL LULU O X 

Oooxct — < 

O 31 - Z> 
r^ao> >uj 
I I ZUJH-Xf- 
<r r\j< aj < t— < 00 
sor- x xo — *in 

>GlXoOX I 
00 < X CL Z O — 

< XX 0000 
o 



000000000 1 



138 



OOOOOOOOOOOOOOOOOOOOOOOOOOOCOOOOOOOOOOCOOOOOOOOO 

— ojcov^m Xf'-oocr'O— cM-n :>o— cMmNj-mNor-oo ^o — CMco>^tnvO( s *-3Qcr'0— niro-t u ^'O fS, -co 

^ <■ <• n^* <f Nj- m - in in in in in m in in in in %o o %o o o o o X X h- I s - r- r— c- h- N* r- r- r*- oo oo co ao co ao ao co ao 

»— —4 i— 4 •““ < r— 4 »— 4 i—4 .—4 1—4 ,_4 r— 4 p—4 —4 i—4 —4 «— 4 —4 i«— 4 »— 4 r— 4 *— 4 r— 4 —4 r— 4 —4 *— 4 —4 >— 4 —4 «— 4 *— 4 •— 4 —4 —4 —4 —4 •— 4 »— 4 •— 4 i— 4 —4 —4 —4 —4 —4 —4 i— 4 











cC 


X >- 














IX 


H— 


2 CD 














o 


00 


X h- 
















2 


h- 2 














OoO 


► 


•» ^ 














0:2 




— O 














<2 


CM 


O X 














03 


*» 


1—4 h— 














O 


I s - 


— 2 














^O 


—4 


X 














00 <j 


CM 


X 2 














< 


w 


1 - 2 














xc£ 


0 


>— < •> 














0 


CO 


1 — < 














UJO 


2 


•* X 












XX 


XX 


- 


X 












QQ 


h- 


- — » 


P- X 












OO 


1 — 


in 


•> < 












zz 


h- 00 


—4 


O 














3 a: 


— 


— Z 


p— 










UJUJ 


co — 


CM 


— * h- 


O 










XX 


X 


CO 


2 


—4 










h-h- UJUJ 


•* 


— 


O 












oo 


OUJ 


w 


O CM 












hhOQ 


UJX 


2 


X 


o~ 










<<22 


ZK 


O 


X CM 


20 












0 


O 


— — i 


—•O 










>>XX 


<2 


2 




— —4 










^h-XX 




•* 


>CMCM 2 


— *» 












00 


O 


X -CO CL 


OO 










oo oo 




CO 




in in 










ZZhh 


X 


X 


— *—0 


» w 










XUJ<< 


CO 


2 


XCM X - 


— 02 










f— h- 




— 


UJwO-~ 


mz< 










ZZ • * 


>CL 


O 


XQZ^ 


-ocx- 










LJ*— «»— iCL O 


<0 


< 


2 << ~ 


on >2 cu 










Q OOOO 


2 ^ 


O 


-O **CM 


— x 0 - 










OXX — — 


00 


X 


OX — — • 


h- - -r^ 










20000 


00 


O 


CQh-CM — 


00 — —• 










a: a: 


x 


2 


2 - 


<OOCM 










UJOQJJ 


a: 


- 


x — r^-x 


xoo~ 










Xl-LIL<< 


M-t 


KXkCMMO 


XMMQ 










h- mm 


oOQ 


— < X 2 ►CM 3 


- - -<x 












xa: 


N^222h— - 


—000 








ro 


hQQ WH 


oa 


1 22 


- 


cMinm-J 










<0022 


3 : 


O ( - 


— CM — 1 fM 


- w >w o 








O 


m rn t—t r— « 


X 


► M h^JOw(lr4 


CM 1-2 0 








h- 


UJ 


2X 


IwOm2QO- 


— •<< **Q 










C^ULULLLU- 


OX 


1 CvJ 2 


— -X ~x 


— 2X — CT' 








* — O 


30000 




- 


^X< — 2 










— mo 


h- 


00 


w Q /X-5XO f *MX 


XXH- CMCO 




O 




.0 —< 


<!•••• 


<2 


C0XXX2O 


O win 




cc 




—4 •*— * 


CCCl.Cl.CuCl 




* 0 2 


- r- 


3 




PnJ 




*. 4 


LUZSZZ 


00 C 


XX 




O 2 2 xcm 








X— »<Mw • — 


0.0000 


21- 


<KXCM2XOJO 


<00 


y— 


II 




Xw^- Zll. M 


20000 


X 2 


X^^--4 — <X — < QNXXIUA 0 


0 




OOI— 


22X02^ 


UJ 


JO 


a£ — i 2 


— 0 XCLCX 02 X -• 0 01 — 


2 


CM — 


X "O 


-0X0 • 


x>x> 


COO 


►— 4 


2ZU.ZJ<O^Z>t^ OO OO 


- 




CC 2 


—10X200 




O 


1 — H-X 




jwsC'^cO'-iO'OinMO • x 


»— 4 


r— 1 - 


H-# 


M22 •—•2 




ccy- 


MH 


- CD 


2 — .—•(Mr- ao 02 


It 


II — • 


00 CM 


•— 1 11 Ocm 




xco 


OX^°-22 -2 


- 2 2 2 00 co II II 1 ) m 


— 


Ow 


2 


II II 2 0 





O 


—.—•0000—020002 II II II II II 




Q 


II 


m 0 — 0 




>2 


XX2Z22I^2 —222X II XXO X 


CM 


CM< 


II 


— xx— ^x^ 


oinoino 


2 


XX2 -22 — Xh-2222 XKhQUJ^aaj 




U 


(X 


XXO x 


r\jro in x co 


<2 


ZLU^GU^UZUUQhmXOLCDXXNQK 


O 


ux 


zx 


GdOZlKU 


l 1 t 1 t 
vOm^OmvO 
CMcmnsO 


20 

c£ 

00 


M4— tOXOOwo -0000X2 22 2 2 22 -MO 
—4 —4 r— 4 


Q 


00 

CM 


22 


022— —OO 



<x< 

ooooooooo o o o o 



139 



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
o ^ <m m in 3 co 0 s o cm nt in 3 ao cr o — * c\j m <j- m 3 r** oo qn o ^ cm m nJ* m 3 r- 3 cr» o cm m *4- tn 3 

GOOU > ^0 N 0^^0^^^0 N 0000000000^^^'~‘^^--‘^'-‘^f\jCNjr\ic\jCNJr\jCNjr\j(\jf\j,'nrnrO''Orrir^rO 
^-i^^^^^^^^^^rvJCNjrvjr^irMcNjcxirvi r\icMCMCMr\jcM<M(MCMCMr\i<N!(MCNirMr\ic\Jc\jcv<Nic\|C\j(Nic\j(\JcMr\ic\Jc\j 




««<««I<««««<«««<««<<«J««<«I««<« 



c\j 



< 

2 : 



o 

-* o 

00 -J 

UJ UJ 

(X + 



H- O — <C\J 



00 Q 








— * 


— * 


*- »■ 








2 0 








a_ 


UJ 


-5-5 




Cl 




*■ • 








0 


HM 


Mm 




0 




0 —* 








20 




ww 




20 




►— » 








•'CC 


O 


QQ 




*CL 




O * 








LLirvj 


UJ 


<< 




u ^1 




2 < 








02 


> 


OO 




02 




— 1 X O 








O - 


IL 


OO 




a - 




•* Q- Q 




•-) 




OO 


*» 


OO 




0 >- 




CnT -J O 




-5-5 •* 








4- 4 . 


CM 


— ico 




h- C • 




-5“5-5 


O' 


•*rsi 


O 




— « 






LUO— 




•* •**— • 




UJ 2 


*— • 


OUJ 




UJ 2 




IKO II II 




-5-Jw 


O 


Cl - 


» 


•“» M 


O 


CL m 








»Q 


h- 


3Q 


O 




h- 


-50 




^ C 


— * 






2 —l 


UJ 


OO 




2CX 




-* 1 — 1 — OCX I s - 


—5 


Q-2< 


O 


►l- 


> 


UJUJ 


O 






vf <r < 1 so. — 


1 — » 


2~a 


O 


02 


IL 


>> 


O 


02 






•w 


>Clo 




UJ •* 


»• 


LL LL 




UU - 




•>. 1—1 O C <1 • 


— CL 


COO 






-5 








0 


«2 2 : or 


0-5 2 


il 


O 


u. 


_J — * 


-J II II 


O 


LL 


UJ 


*^0 2 UJO — ~UJ 


ULl •* X 


II II 


• 




UJ 0 -* 


UJ 


• 




CL 


ZOCHZO O — • 


Q_ ' 1— 


CM 


O 


rc\ 


CL 


a — — 


or 




2 


022 c • -j • 200 


2 W “ 5 


-«~*-5 


UJ 


QfM 


2 *-* • CM 


2 *— *~~4 CXI 


UJ 


OCNI 




o<^2Ioujuli olu 


•»2*" H • II 


— » — 5 — 5—5 


• 


*— «C •* 


•» 1 — ( "M M 


| M - - 


• CMC •* 


M | 


2 LL^H ZUJUUUJ 


-•U 


11—5—5 — 


a 


00 


^0 4- 23 


^—-5 4* -5 -5 


> 


03 


II O 


II il f— Q II 3 


II O II — 


-5 - *--5 


O II _!•— 


II * 00 — ' 


II 21^ 


CO 


tt -J— 


-J* 


II 002 : 22UJ<^>2 


~52 "5 


—5—5”0^ 




LL 


J(Mm(J 


— 3 — J C\l»— • 


1— 


LL 


CM 


<0 ~<2— » 2~ 


— .w 




2UJ UJ 


2 UJ 


QG 


2UJ uj 


O 


>— 1 — *— « — 1 — X — ^ II 'H- 


3 li -5CL 


sO>2<X 




O — II— 


I s - IMI h- 


CO II II II <1< 




O-JH- 


—< Il 


<IUJ0J«J CL 2 2 


~2I 


ILQ-O 




Q— I*-H 


II *-■ 


00 




OJH. 




i-X2 <LL — ILLU^LLLJ 


0-5 X UJ 


aoooo 


LLU^^ 


OOUJ CL 


0“50LUJJ 


LLO<lQC 


OO 




Q— >-JI— 


QCQU 


— 1 


003 : 




GmmmUU 




00 3 


o~ 


m nt tn 










I s - 


co 


<J> 







OOOO OO 



o o 



140 



OOOOOOOOOOOOOCOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

f*- co O'' o — » cm m st m O I s - oo 0^ o ~ * nj fQ <t in o r— co o o -h (Xi ro in o r*- co CT' O — • (\i •'O in o ^ co O O c\j m <- 

ro<ri<^>t>t'$'<f“'4*^<“Nt'$*-4‘inininininininininin o o o o o o o o o^or^-r^r^-r-r^r^-r^r-r^-r^cococococo 

(\l (\J CM f\) (XJ <\| CXI (\J <\J CM C\J (XJ (\| (\| OJ <\J (\J (XI C\J (\J (\J f\J (XJ (\J (\J <XJ (\J <\J XJ XJ <\| XJ (\J (\J (\J (XJ XI XJ (\l XJ XJ <\| (\J XJ f\J (\| XJ XJ 

Z2ZZZZZZ2Z2ZZ2ZZZZZZZZZZ222ZZZZZZZZZZZZ7ZZZZ2ZZZ 



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< 



















oo 






















CLCL 

rvjrvl 






















II II 






















«- * 






















CNJ — • 






















«-• «b 






















-5-50 

2Z- 












































CQQ 

<<h- 

oo 

OoO 

ooo 






























— (XI 








— <XJ 






— " 






— b 


•b «b 




<— «. 


— 


•b «b 












UJ 


-5^5 




Q- 


UJ 


-5-5 






<-in o 






*— 1 






O 


►— 1 


*— < i i— i 






« • • 






w 


ww 




22 


-— «» 








ooo 




o 


o 


QQ 




* 


o 


QQ 






UJUJUJ 




Q 


IU 


<< 




UJO 


UJ 


<< 






♦ • ♦ 




O 


> 


OO 




OZ 


> 


oa 






UJUJUJ 




• 


LL 


oo 




a - 


LL. 


oo 






QQQ 




o 


•> 


OO 




oo 




oo 






ooo 


CO 


co 


— * 


4- 4- 


in 


oa: 


— * 


4- 4* 






ooo 


f— < 


r—t 


o 


— • 






a 


— *— » 






222 






•— 1 


Q UJ 




UJ2 




O UJ 








a 


i— i 


w 


H-4K- « 


a 


a. ~ 


" 








• • • 


h- 


Cl 


o 


>W 


h- 


”30 


o 








cxxa: 




* 


UJ 


OO 




Z(i 


UJ 


OO 






ooo 


ooo 


— - 


> 


UJUJ 


a 


•*^sj 


> 


UJUJ 






• • • 


QCOCO 


(XI 


LL 


>> 


o 


02 


LL 


>> 






-b— b 


(Xl*vj 


•b— . . 


•» 


U-LL 




UJ •* 




U-LL 






(XI -HXirO 


— % 


H-LL 


-5 


O 






O -5 


O 






o •— • * • 


ii ii r- 


-5 0 




UJ II II 


o 


u. 


UJ — * 


UJ II || 






Gh^iOOO 


• 


2< 


0~ 


Cl 


• 


W-**. 


CL O — 


CL 






CL «-lL UJ LU 


o 


WbW 




2 — - 


O 


rr\ 


2 -<r 


2 — — 






ZO H • • • 


— I(XJUJ 


QUO 


•— T sJ 


^ — »<\j 


UJ 


QXJ 


• CYI 


• — — i — »XJ 






*-ro — ujujuj 




co 


—I ^ 0. 


»-H-5 1 -H •- •* 


• 


m< - 


^ «k 


•-H— 5 I — < *b *b 




h- 


hZOQQQ 


H-f-UJ 


oo 


4-20 


II ^-5 4* -5-5 


2 


OO 


II O 4- 20 


11 —-5 4- -5-5 


tu 


-5 


ii cooaai 


^-5-3Q O'OD 


oo- 






II o~ 


Otf OQ- 


-5 2* 0~~ 


o 


2 


— 1 H 2000. 


hZZOhH 


•— <o 


OXJ»— ' — — 


h- 


UL 


rvj«— «o 


OXJ*— <— b_ 


2 




222 


— o 


II 


2UJ 


QQ 


ZUJ UJ 


<n 2 lu 


QQ 


►— « 


II 


CM u l| WWW 


CQQZ 


O II 


II h— 


— » ii n it « 


— * 


OOh 


— < II II h— 


II II II <t C 


H- 




— iQ 


h-<< — 


K c 


II >— 


OO 




oo*— . 


II 


OO 


2 


h- 


O H- 


ou 


LLLO 


UJ cx 


Q-50UJ00 


IL o<i cc 


QULU CL 


U-30UJOO 


O 


“5 


OO-3LLU-LL0O0U-0O0 


^-5 3 


GmhhOO 


h OO 3 


Qmm-53 


Q*— « <00 


O 


2 


□ ZZ M •— < i 


ooo»— " 


oco 


O 




XI 






<■ 


in 






vO r*- 


00 


~~4 


r-H 


—4 




— * 


— 


f—4 











oo o o oo o o o 



141 



oooooooooooooooooooooooooooooooooocooooooooooooo 
in vO x oo o o — cm m in <o x co o cm m m sO x <m m ^ m o x co cr* o — • cm m >a- in <o x co cr* o — « cm m <r in 

0000 0000 000 N 0 N 0 N ^Q N 0 > 0^a>0 > ‘0^00000000 ^4 m 4,—»,— t»-4,-4^4^4CMCMCMCMCMCM 

(V (M cm cm c\j (nj cm cm cm m cm cm rsj cm cm m ro r n m m m cn <n 

XXXXXXXXXXXXXXXXXXXXXXXHI-|-}-}-l-l-}-}-}-HI-l~l-l-}-|-}-}-l-}-}-l-l-l- 
mmmmi- ^mi- ^ 4 >— <mwi- 4 »— < m ^ t- C l Q_ Q_ Q~ n Q_ Q-fL Q_Cln Q- O, CL CL p CLCLQ-CLr^Q_CL o 

<<<<<<<<<<<<<<<<<<<<<<<Z2ZZZZZZ2ZZZZZZZZZZZZZZZZ 

XXXXXXxXXXXXXXXXXXXXXXX^^M-ti— M4 ( -ni-MMHt--4MH‘— ti— ,M4MHM4i-4t— 11 - 41 — i>-4M4t—,i-4i-4M4 











x 


«p 


oL a. > 


















UJ 




1- X CD 


















1 — 


X 


00 Xi— 


















•* 


1 ^- 


x y- x 


















X— J 


»- 


— •* — 


















►<X 


• 


— — Q 


















- Q 


1 — 


CM 0-1 














i«—i 




-**0 


X 


► -4 h- 














■«— » 




ZL?L 


►— < 


N- — X 














CL 




*— 4» 


O 


— « LLI - 














ZL 




X ^ 




CM —IX 














X 




XX 




— 1 - X 














1 — 




+ o 


•» 


O *— 4 — 














p» 




> — 1 t 


X 


CD 1— < 














— «. 




CD - 


in 


X ~ X 














CM 




1 — • 


«k 


- — » Q_ 










< 




•* 




Zh 


X 


X — 1 










X 




M 4 




+ X 




in - <x 










i— 4 




<— 




OLD 


ro 


— 1 0 










l/ - ) 




a 




JZ 


t— H 


— O 


— i 








* 




< 




1-0 


ro 


CM — h- 


O 








— * 




o 




XCL 


*» 


CO x 


i-*4 








OsJ 




_j-— 




— ZZL 


m 


— 0 •— • 














o— • 




o 


QL 


— O CM 










f— 








o 


o 


X -J - 


G — 








**D 




— *Q- 






i— 


O UJ CM 


XO 








X 




— ZL 




oc 


o 


( J — <— ♦ 


MO 








—■ 




-X 




o> 


LLi 


z: a:——' 










Q 




*-<|— 




I— 


> 


~ >njCMX 










< 








o- 




0 -j “COO. 


OO 








O 




Q — 




UJ •* 


Q 


co Xx— too 


in in 








-I 




<CM 




>x 


< 


CL 4wQ 










o 




O - 




r\J 


O 


X — ICM_J 


ox 








■ 4 * 




— ;mh 




—4 


-J 


- LU'— iS > — • 


xc 








< 




O— ' 




o - 




O JQXM 


CL— 1 








l/) 




-C 




<!• 




<t X<I <t •* 


>CL 








o 








— Oh- 




0 ►O ^CM 


-JO 








o 




a 




00 JZ 


«P 


—1 Q-J — — 1 


•» •> 








* 




— _j 




• UJ 




O XOCMw 










— * 




—4 (O 




in x 


m 


X X - 


OO 








— < 




CM •* 




«— < O 


1-4 


-_J — X ul 


00 
















oxa 


fH 


H- LU 1 — (MrJG 


f-4 — ♦ 


CL 






1 — 




I s * *— » 




«-4 <T X 




— <— IX ^CM CD 


•» *> 


O 






"0 








-1-0 




X — X X X X >— •* 


00 


X 






ZL 




MH 




O-JO 


h- — 


| XX - (X — 


in in 








<— 




UJ — 




hD 


X vO 


O | — — 4 1— CM *— * (\j 










a 




1-0 




• oo 


LU • 


• 1— CM “5^— Q- «— • 


l-XXO 


- — • 






< 




.— < 




mujx 


x m 


I-OHZQQ'V 


<<- Q 








oo 




cca 




c mol 


1 j 1 i—4 


1 f\lZ'-' ^CC *“CL 


X-i 0 


LUX 






) cr: 




2—1 




o 


-J o 


<r^ - 1 — -j<r — x 


< ixC in 


UJ — 10 






-^ox 




O 




r\l- 


UJ — ru 


1— — - CL _J "3 UJ O CM UJ 


o»— n 


—II— * 




00 


LL 








»■ »• 


• N ► 


O 00 LU LU — ! X O ~h- 


in 


>——*0 




OCOL 


-J II If 




o — 




<nx 


►xin 


CL OX •* X 


XvQ.'^ 


1— 4 |_ UJ 




XX 


<r 




1— • 




—o 


x — - 


X-JUJ — XX— 4X 


XXOcvi 


1— • 


0 






. — » 


— >aj~* 




— H 


in- — • 


M<hX(MZj(\IO 


«hO' 


— — * 


X oC 


II M 


X — <M 


cm 


ZLZ-* 




- -X 


►> — 


LUX) — — ■CL'— <xo ;_jooino--*<o^4 


“OX 




•— 4 *. »• 


CM 


•* • CM 




XXhh 


\LLX 


UJCL^- 1 X^O-J Q-OQLX— l- — • 


OincM— - 


X 


CM—*— * 


00}— }— 


l— ► 


r—«o ► 




msc 


x- m 


X — IXXLL ZU<«lLX't OCM •‘LU 


•- II 


•*“0-3 


0*0 “0LU 


-K) 


II OCvOLLI 




”0 




*-«)— XX— IXX>Xi 


OXX^C-^ 


• •‘O—l 


<— 4 


r> r» 


xxo 




— O 


F— 4 




X 


1 — Mm «. CO 


X X • 


otn— 1 - 


II — 


11 mm 


II — X 




o 2 : 




H“ h— ~ 




ouuzazz -x 


►zxucn 




1—4 *-H 


“0— *‘— 


OG« 


II UJ 


ozm^ 


c 


<< - 


X<— «<r 


a-«COOO-OZOQ 


If UJ}— 


<— 


OO 


<<<H- 


V— 


cm*— |— X 


}— 


xxxxx -X 


q:-j_ixxxxxx< 


MlZ< II 




^ CL 


—•OK 


XQG-C 


1— *-H 


— Z 




CL QC xT 


- (X — OCOdJO^LL^r ^^.21— I2:i— 3L2Ih- 


U<M 


X 


cu 


MJJU 


oo: 


CJLLCLLJ 


LJ 


CO 


•O X O X O X U00QO niu XO u — CL UJ cxu- 


ox 


OO-I 


ooooo 


X2 


0~I20 


o 


ULLL 


a. LL LL LL UJOO •— •—< UUJUU^O 


•OUCQ.Mil 2 W 


□H 


000 












CM — < 


»— 4 <— 4 


1—4 








u> 




o 




— «r\ j 


m >r 












^—4 




CM 




njrj 


m r\j 













142 



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO OOOOOOO 



-h-H-H—l— *K-I— K-fr— fr—l— K-K-K— H-H-H-h-h-h— K-K-l— 'h 

clq_clclclClQ-clclclclclq_clqlclClo.q_clclclclclli-Clclclclq_clcl3*clclclclclclclclclclq_q_clclq^ 







O 








00 






CC 








cCcC 






^4 
















0 


0 


0 


oc 


o 


\— 


II 


OQC 




LUO 


>- n n 11 




210 




UJ *NJ 


in 11 


O 


0 


<1 


2! 


r*-— * 


21 


«— < 


2 II 






- II 


-“3 


- II 




•» 


~-3-3-3 


— •» 


»— * 


H •* 




^ “3 


*— 1 — * 


r— I •» •» *• 


“3 


II — * 


II — 


II — 


it •« 


II —« 


|| >-«■— »»-H 


•* 


>— <*— * 


"3^ 


>—t »— t 


"3- 


•oH'W 


*■"3 ^ ’ 


M 




2 


w 


w 


O 


hZZ 




cm*: 


CNJO 


mo 


m 2 


'TZ 




o 


a 


O 


0 


0 


cr 


__j | 


03 


uz 


OO 




00 


o> 


Q<tX*l 


2 


Q>- 


QLU 


o<i 


02 


ao 


O — IUH“ 


f—H 




OsJ 




m 




nT 





< 


0 






CM 






0 


2 






•• 






2 


•• 






t— 






•• 


2 






-0 






2 


l-H 






►— t 






*— 1 


t— 






•w 






1— 


2 






Q 






2 


*» 






< 






*» 


> 






O 






> 


CO 






O 






CQ 


H— 






O 






!— 


2 






•» 






2 


•» 












•• 


Q 






r— < 






0 


O 






•• 






0 


H- 






K 






1 — 


2 






"3 






2 


•• 


CO 




M 






*> 


CL 


0 




w 






CL 


O 


< 




a 






O 


2 


0 




< 






2 


«• 


-J 




0 






*» 


CO 






0 






CO 


UJ 


Q 




0 






UJ 


QC 


UJ 




•» 






CC 


H— 


K- 




— «% 






1— 


CO 


<r 




00 






CO 


2 


CC 










2 


•* 


0 




h— 






*» 


O 


2 




-3 






0 


CO 


UJ 




1 — t 






CO 


CL 


0 




*w 






CL 


2 


2 




0 






2 


•» 


O 




a: 






m* 


O 


O 




< 






0 


< 






a 






< 


O 


Q 




0 






0 


O 


2 




*» 


0 




0 


O 


< 






0 




0 


2 






—4 


0 




2 


•• 


CO 




*» 


• 




•» 


H- 


1— 




h— 


0 




j— 


< 


2 




-3 


CO 


CO 


< 


2 


*—4 




N_ t 




cc 


2 


2 


O 






\ << 


UJ 


2 


*» 


-3 




O 


in *— • co 2 


>— 


•» 


K- 






a: 


CL O 


UJ 


h- 


“3 


LL 




< 


O# oco 


2 


-0 


2 


O 




0 


1 -fr * 


< 


2 


•• 






0 


nj — — 00 


a: 


•» 


-J 


cO 




•» 


Q •» | »—< X >- 


< 


O 


UJ 


UJ 






OK ILLL •» •* 


CL 


UJ 


2 


1 — 




-3 


0001 - 1 - 11 11 




2 




< 






- 3-3 


2 




■ — « 


2 


— * 


h- 


0 — * 


UJ 


— » 


co 


♦— • 


O' 


- 3 -^ 


iOcOZ^^-kM 


0 


r^- 


CVI 


a 


00 


20 


oq:Ohoq - *■ 


0 


CM 


*» 


cC 


•» 


••m 


LU<t ococt:aif— (— 


0 


*• 


00 


0 


vO 




»OOC<<“)“) 


a: 


in j — uj 


0 


w 


n '.n 


Go QQmm 


CL 


— UJ 0 


0 




►— « 


2 II II OO-^ — 






J UJ z 




UJ 


O 


*-• H QQ 


Q 


QZh - 


0 


H- 


1002 


^ << IMI CCCC 


< 




*.►— .0 


< 


>-H 


< >-< 


LL CO Z <X < 3 . 


UJ 


luOqcqc 


UJ 


a: 


UUJ • 


•u iu^ooou 


CC 


QCoC^< 


CC 


3 


Qac^- 


M <O^X>OU 



oo o oo 



o 



oo 



o 



oooo 



ooo o 



143 



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO^OOOOOOOOOOOOOOO 
vMn O r^- oo O' o rn vO I s - co o >4- m so I s - oo cm rOvtun Q^cocro— '^Crovrinsor^aoc^o-H 
rs.Ni^Nf^Ncococococooocoaococooo'0^o N cro>a'00>o N oooocooooc*H-H-*-»-'*HpH^^-HrvjcM 



H— h— H’h— f— f— f— f— h— F— H-f— h—l — f— I— I— h-l*— I— K- ►— f— f— h-h-h- f— h-H-f— l~“}— H-h-l— 
O-Q,CLI^CL(X0LCLCLCLCLCLCXCLCLCLCLCLCLCLCLCLCLO_ClQ_Q_CLCLO_CLQ^CLQ_CLCLClCLQ_Q_CLQ_CLCLQ_CLCLCL 




rg 



in 





O 














■— i 
















c 














w 


— * 














o 














z 


in 














_J 














o 


—4 














o 




— 










o 
















*> 




N* 










z 


i— ^ 














— «* 




•» 










•* 


— > 














»-H 














— 


z 














•» 




II 










I— 


o 














•—4 




-o 










-5 


o 














w 




•» 










M 


z 














o 




— * 










w 


•* 














<x 




-0 




■ — ■ 






_J 


— 














a 




*> 




►—i 






o 


H — 1 














_j 




1 — 




w 








- 














o 




< 










<r 


-j 














•» 




X 




o 






•* 


o 














— 




M 




z 






— 


z 














(\j 




w 




1—4 








< 














•* 




Z 




*» 


















rg 




i— • 




o 




— 






► 












—4 




w 




o 










—4 


vt 














o 




-J 




*» 






ii 


—4 










o 




a: 


00 


UJ 




-h 






“0 


•> 










h- 




< 


O 


w 




ii 






•» 




OO 




— * 








a 


cc 


•> 




"5 






— * 


II 


Q 




—eg 




O 




o 


<1 


— 




*» 






-o 


-o 


a: 




rg •* 




o 




•» 


o 


h- 




— > 






► 


•* 


< 
















< 




“0 






f- 


— 


o 




— i II 




— * 




—H 


oo 


5 : 










“0 


“0 






II 3 




— 




► 


UJ 


1—4 




•— < 






1— 1 




z 




3 •* 




«— 4 




M 


*— 4 


W 




W 


00 






H— < 


o 








•* 




w 


1— 






Z 


Q 




z 





»— 4 




— 3 




3 




o 


QC 


a 




a 


CC 




CD 


z 


h- 




3 •» 




w 




cC 


UJ 


z 




o 


< 




o 


o 










o 




< 


a. 


H-< 




_j 


o 




z 


o 


Q 




1— 1 — ' 




CO 




o 


o 


•* 




UJ 








z 


Z 




w O 




z 




o 


ac 


1— 




— 


h- 




9> 


W 


a 




OCQ 




• 




•* 


CL 


< 




9* 


z 




h- 


*» 


o 




oz 




UJ 




•— i 




X 




1—4 


UJ 




“3 


>— t 






oz- 


o 


O | — 






—1 






1— 


X 




1—4 


—1 


> 




CQw 


CD 


CO • — *c\j 




i — ■ 


< 


< 


— * 


< — 


UJ 


— **— *■ 


-J 


UJ — 


0C 


— 


CL — 


CL 


cl *— •* •» 




3-h 




X — 


m 




_j 


in-o 


UJ — 


Zao 


< 


o> 


z— ^ 


Z 


Z-Hl— 4 1— 1 




zro 


cC 


Zrg 


m 


zm 


UJ 




ZN 


►m 


a 


m 




► 


•» 




•* *» 


UJ 




*• 


•» •» 




«» •» 




fH ► 


z 


► 


— H vj" - 




»— 4H ‘OO 


UJ 


— I'O 


H- 


<—H «>% 


sO 


*-h sC UJ 


UJ 


sOO 


—4 ► 


II vO 


3 


gD 


II 


II 


II ^CQcO 


3 


ii — 


< 


ii in 


w 


II ^3 


X 




ii in 


•— 1 — 


a 




>— <un — ’ 


— » 


30 Z Z 


z 


>— 4 


X 


H- 




•- X 


h- 




•— »•*■* 




CO 




w 




X 


>— 4 


UJ 






UJ 


UJ~ 




UJUJ 




OUJ 




UJ 


-H LU 


rg 


rgz II II 


H- 


'Oh 


o 


i^Q 


h- 


CO}— *— 


o 


1— H"> 


0>O 


-HI— 


O 


H- 


HQh 






z 


i— i 


<L 


< 


1—4 


— z 


< 


—4 H- 4 


< 


M ♦ 


<1 


H- 4 


<L »— 4 




— H C\l 


o 


oac 


UJ 


O UJ 


0C 


CJOCO 


UJ 


gcqc 


OUJ 


QOC 


UJ 


QC 


OUJQC 


a 


□ U-H-l- 


o 


03 


ac 


oac 


3 


0 30 


QC 


33 


occ 


03 


a: 


3 


OQC3 


o 


c—zz 


in 


O 




I s - 




00 






O' 


O 






*-H 







oo ooooo o o 



oooo o 



OO OOoO o 



oo o 



144 



OOOOOOOOCOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
rxirOvMnvor^-coa'0^r\j^<MnsOr^-nooo^r\jro^-invO(^'^a^O— rvir^ sfAvOi s -ooc^o^<^w^Aor s -cco' 
<Mr\jrM<M<\i<MfMC\Ji^<^<^<Arn<^rnfn«T><Y>vr^'t^^Ntvf^4"^^AAAAAAAAAvOvOvO'0'OsQsQ'OsONO 

<— H •“ H p-H *“ H •— H »“H •— < *■“■< »- H «— H *m «— M mH <— H m— 4 »— < *— < <— ^ »-— < *“M »»H r— ^ r-M «-M mM «— 4 r“^ f-M f*H *— H mM ■— H r“M f*H m« 4 *-^ *— 4 r“^ *-— 4 «— M 

I — h- O V— I— H“ H- 1 — I — h— I— I— H— I — H-h— [— I - H-H-H— I — I — h— h- H~ 

CLLl,a-CLCLCLCLCLCLCLa>CLCL3-Cl.Q-^CLCLCLCLCLa.a.CLCLCLCLCLCLCLCLCLCLQ-a.CLCLa.CLCLCLCLCLQ-CLCLCL 

2Z2Z2Z22Z222ZZ2ZZZ2Z222Z2Z2ZZ222222ZZ2222Z2Z22Z2 

MM MM 1*1 M-H MM MM MM MM Mm M— < MM M M MM m ^ MM M MM MM MMM )-M >—* H*4 MM M-4 MM MM MM MM MM MM MM MM MM MM MM MM MM mm Mm mm mm MM MM 

























— 






CL 
























CM 






h- 






(A 






LA 












M 






2 






























< 
























II 






-J 






o 






o 












“5 






w 






1— 






1 — 












M 


— • 


2 


0 








CO 
















— 


CM 


O 


2 






o 


—< 




c 












—5 




UJ 


CL 






o 






o 




— — 








M 


O 


a 


> 








o 








—•CM 








mm 


O 




-J 


m-4 CM 






1- 




— 




M M 








MM 




a 


M 


•* •» 




I s - 






r- 




CL CL 








O 


O 


ac 


CL 


*0-5 




• 


o 




• 




22 


►~ 






CO 


O 


< 


i — •*■*• 






Lb 


o 




Zuj 


2 : 




21 s - 






2 




0 


2 CL 


00^<M 




02 






O 2 — 


0 


OO 








O"-* 






-J < h~ 


CO CO H“ (— 




cO • 


1 — ' 


> 


CC • *— i 


CQ 


CGoO 


II II 






CO 


O 


UJ 


UJ-J2 


ZZZ2 




CL — 


oo 


CO 


CL— * 


CL 


22 








CL — 


• 


i— 


O < 






2<M — » 


ao * 


2 


2 C\J*0 


2 




— — » 




O' 


2— • 


O 


<1 


2 — 0 


II II II II 




M M + 


G^o 


•* 


M MW 


M 


11 II 


—•CM 




m 


•*>*• 


tu 


2 








r— 4 MM 


2'JJ 




M -.-00 


*5 




M «. 




M 


F— 1 M 


« 


MM 


-isj-a 






II mmOOLLI 


• 


ii 


II ^CQ 


II 




oosoiu 


UJ 


sO 


II sO 


UJo 


2 


11 -2 


— CM — < CM D 


o 


mOZD 


II > 


MM 


“^0 2 


2 + — <CM 


cOCOm-O 


Z> 


W 


MMW 


OUJ 


< 


•— * ACL 


MMM M ^ 




CO 2 


CO 




CO 




2 •*• •* 


Cl cl 2 


2 






2-J 


O 


>—F ^ 


^mm-)-)M 


II 


m2 II ~ 


22 


NO 


tnz II 




22 


Z20 M 


•— ■ 


UJ 


h-UJ 


M Z 




0 s 0 


MMWM-F wf— 




’ h- 


o— 


m-4 




M 


II ' 


'M*' H“ 


1 — 


f- 






O 


-.Q 


00002 


> 


>2 


CQ 




f-H 




OO 


OO 2 


2 


MM 


MM 


2 


<3. 


<t II 


ca coco coo 


CO 


O U- CO CJ 


CL LL 


o 


O LL 1” 


OCLCQCQ 


cacao a 


a 


QC 


UCC 


OIL 


UJ 


O LL) 


zzzzo 


2 


Q^-Zu 


2 M 


2 


a— -2 


0222 


2200 


0 


2 


02 


o*-* 


CL 


O cL — 1 


CM 




‘'n 










nT 


A 


0 




I s - 


CO 






f “ 4 














. 1 


—* 


H 






H 






o 




o 


o o 


i < 


o < 


O 


O 


1 0 • 


O O 


> O OOOO 



145 



READ (5,43) ( ( LA MAT ( L AMTP , J ) , T KL AM< L AMT P , J ) , ORLA M ( L A MT P , J ) ) , J = 1,L ) IN 

19 CONTINUE IN 



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

o— 4<>Jon*4-insOx JOO'O'-'fNjroNt'LnvO^oooo^rsJrn^in sO^-cooO—'fNJonvt'j^or-coa'O^^rOvt-LnsOr^ 
xx co od od cooococo cocoa: O' cnin o o ncna' crooooo ooooo 

<— • (— ( *—4 r—4 ft— 4 IH i—4 i—4 pH 9—4 i—4 M f—i t—4 *— H H •— 4 i— I ft— 4 r-H «— 4 H C\J CNJ C\J (\) (\J <NJ CNJ (NJ CNj CNj CNJ CNJ CNl C\j (\J (\| (\J C\J 

Q_Q_CLQ-Q-a.CLQ-a^^£a!Q-(XQ-Q-a!^S!&Q-^Q-^^Q^Cu^&tcLQ-a!Q]ci.a^Q^Q_£cLa.Q-Q-Q-Q.QLQ-CL 















cnj 






► OX H- 


X 




— X 














•» 






II <H- < 


r- 




-1 O' 














1 — * 






LOO 2 


•* 




ft* 














>—• 






1— -J» 


• 




UJ. 














w 


— * 




2 ► X 


LU 




►c 














2 


CNJ 




»— «Q >n» •* <£ 


1- 




UJX 














*— < 


► 




OLu\in _j 


< 




. Cl 














Q- 


t— » 




~)h- 


2 




►— 1 














O 


w 




<in ► ll 






xc 














•* 


2 




LL QC ft*0 


Q 




C\J . 














— * 


»— « 




Ol — ► \ 


CL 




ft* ft* 














•— < 


Cl 




2- O\0i 


O 




► X 














•* 


Q 




QC LU II UU ►LU 


O 




CNJ 














H- 1 


•* 




uj O lo 00 in cd 


O 


















t— • 


— 




QZ23^T 






. 
















*—4 




200 ►O 


> 


—ft 


. 














2: 


•* 




30^00- 2 


m 


in 


— J — 














1— I 


M 




2 ) — h- • 




• 


<H- 














CL 


*— r 




LL— .2 


X 










— * 








3 


2 




JOQm \ 


in 


— 


alw 






“5 








•* 






< ZOQ\ 


•* 


O 


UJO 






•» 








— * 


CL 




K-QC 0(X <1 ► 


— 


•* 


1— • 














CM 


O 




Uuu LJtn 


UJ 


X 


< ► 














•* 


•* 




h- CO CO— J— 1 


i- 


m 


2X 














1— 1 


— * 




2 >00 


< 


•* 


- O 






<X 










(NJ 




• O CL OUJ- 


2 


in 


►»* i 






— 1 










«• 




►2<<00 


>— * 


• 


X ► 






CL 




2: 




Cl 


i-m 




v OOoCQL 


O 




4 . 






o 




O 




2: 






2 0< 


QC 


— 








ft* 




H- » 




> 


Cl 




► ►OtLLLO 


G 


O 


X 1 






— 




J— 




CO 


2 




invOO 2 


O 


«* 


XI— 






"5 




<x 




ft* 


> 




»— \CQ > 


O 


X 


ft*^^ 






— 




3 : 




— * 


CO 




► •* (XQ» 




in 


. 0 






t— « 




CL 




•-H 


ft* 




• in X LUCJ ► 


X 


•* 


002 










0 




ft* 


— * 




II — V— CDCO\ 


. 


in 


UJ. 










LL 




>—l 


-H 




00 ►»—2 \ 


•* 


• 


ft* 






< 








t— « 


•* 




1 2D. ► 


X 


Nf 


1— x 






1 




1 -^ 




-w ' 


t— < 




2 11 2 ►in 


in 


— 


CL co 














Cl 


*— 




UJUOl/) . 


*» 


O 


UJ ► 






f— 




CL 




2 


Q- 




Zjh. \ ► 




•* 


Op. 






•* 




O 




> 


2 




UJ <£ Z ► ►► 


cL 


X 


0 — 






— % 




X 




CO 


> 




— J— •— 


LU — 


ro 


QCI— 






-5 




O 




. 


cO 




uicr:osw 


CDS 


— «» •* 


Q 1 




— * 


•* 


<r 


UJ 




— * 


•* 




LU*D ► ► 


2 x in in 


w 




1— • 


H-» 


(NJ 


> 




H-t 


— 




ll h— > in ► 


O* 


— 4 • 


-JO 








2 : 






*— « 


1— 1 




O <CLL • 0 


20 


►<t" 


<2 




O 


(— 


~a 


O 






w 




20 •* <r 


<co — 


— - 




2 


< 


i— h- 


< 




CL 


Q. 




CL - O 


1-0 


•o- 


— OC - 




CL 


2 


2! 


O 




2 


2 




LULL CL II — J 


2 —Jin ►( 


fNlUJX 




> 


<< 


+ 0 


—1 




X 


-r* 




CO O UJ LO O 




r— < • X 


•i-in 




-J 


— j 


>o 






I— 


X 




— 2 OLU<tcoino>-Ooo< ► 




. 


•* 


CO 


X 




•* 


•* 




co 0 a: 20 c 0 uo 


— -5 


ft— ( . 


— 4 2 • 






“5 





2: 




•— • 






< 2UJ Ol— _)LU 


► • 


► ►( 


JL — 




LU — 




2TO 


UJ 






X 




— 0 — co 2 lo a: 


• . •* 


xmx. 1 — 


— 


— J — ~ 


— J-* 


4- » 


1— 


— * 


"5 


“0— 




co— in. 2 : 2-Ji-o ►xin — 


► ►-J 


Ni- 


2in— 


-JO 


OO 


LQ 


x 


2 — 


20 


0 


<X ►— ' ►o - c 00 UJN^ ( 7 * 


► ►inxw 


vT 


►nTO 




— IUJ 


*— * 




► 00 




in 


OXN\Z -0,2 < 


LOX ► 


inx 1 


h-.Xuj 


•» 


-< ►z 


i—4 «* 


h- • 


c/) 


► 


—4 <t 


—4 •» 


•* 


sOq^-J 


Lj 'n* . 


MinM\ ► 


O 


n o a: 


ll o 


20 


2 : 


O 


II ► 


II O 




^ww^p. \ LUC 


— 0 




>-wO 


'***' 






O 


0 


— > 


Ml C\ 


»— l^-r 


-w 


► ►! U X — ' 1 


lO < 




2 




-j 




M -J 


0 








2 


>- 1- 1- V- V* in 3 j— >- UJ 1 — O i- h- 1- »— ► 


ULl 


OUJ 


OUJ 


2! 




UJ 


<N 


•nuj 


a: uj 


<XC<t<tv* — O — n 


Cl <1 !<<<< ► 


1- 


c\ H- II 


(NJf— 


O — 


0 


1— 


CM 0 


CUI— 


o^a. 


2222 ► -<- 2>2 


22 2 2 X 


*— « 


»— » 




O 


<x 


*— ( 


<x 


<—4 


h-^-O 


OCOCCCQCin* > ►— 1 


HOCXlXaXcL!^ 


a: 


ocn-J 


oa: 


— ILL- 


UJ 


a: 


QUJ 


ocl 


UJ(XI— 


OOUQh II \ 


o- 


OOOO ► 


3: 


02 J 




2~ 


CL 


2 


oa: — 


03 


oc 3:00 


IL LL LL LL ►oOUJ\- 


LULL - 


LL LL LL LL» 














— ■ » 






— CNjin >j-in 0 — 










o 


i—4 






CNJ 


m 


<r 


invur^oo 


in 


O— 


CNlrO 






CNJ 


CM 






CNI 


CNI 


CNJ 


CNJ CNI C\) CNJ 


CNJ 


mm-'oco 




O < 


o u 


» 000 U 


1 


00 0 




0 









146 



ooooocoooooooooooooooooooooooooooooooooooooooooo 

co^o— nJ(n> 4 “tn>£)xco<>o-H<\jco- 4 - , n oxcoCT '0 — —c\irOvricvox 7000 —(NjiOv 4 «into^-cooo — cMro<t 

—— CNJ CNI cm <nicnjcnJ(NJ<ni CNJCNJiO corococo oOcOrOincO >4- > 4 - — ^ — — ^pj<M<\j<Nl(NJ 

C\J (NJ CNJ CNI (NJ (NJ (\| (NJ (\J (NJ (\J (\J f\| CNJ (\J CM (NJ (NJ (NJ CM (NJ (NJ OJ (\J 

H* H ♦— »— ►— h- I— »— ♦— t— f— t— J—f— J— 1 — I— I— H H- k~ b- I— H OU OOOOO OOO OOOOO O OO OO OOOO 
a. a. a. CL CL a. cl a. cl a. a. cl cl a. cl cl a. a. a. a. a, 0 . 0 . 0 . 312 : 2 : 2 : 22 5 : 2 ; 2 : 3 : 2 2 : 2 : 2 : 2 : 2: 2 21 x 2 : 2 : 2 : 2 : 
22ZZ2Z2ZZ2ZZZZ2ZZZ2ZZ2Z2<<<<<<<<<<<<<<<<<<<<<<<< 

^ — I l-J — I * — I I I * — * — I — J — I — I — I — » — * — » — I — * — I » 



< 


— 




• 








CL CL 


> 




2 


X 




LL •* 








2 t- 


CD 




• 


X 




OX 






X 


X 00 


H— 




— 


m 




in 


— 




0 — 


H- 2 


2 




X 


OJ 




a - 






2QC 


— — 


— 




CO 


O 




2 - 


X 




Q — t— 


— — ^ 


O 




— 


O 




- CO 


— 




IUQ< 


O (NJ 


-J 




— 


0 




-CO 


— 




Q (— Z 2 


1 — ♦ — 


H* 




O 


m 




XLU 


• 




LU <£ LU 


^ X 


2 




2 






inz 


CL 




»— 200 cO 


LU — 


— 




*—» 


X 




•~x. 


-2 




<— 4 CO 


! (NJ 


2 






vO 




- 0 


XQ 




22QUJ 


I— w 


2 




• 


— 




UJ — 


CNJ O 




— <22 


— O 


— 




— 


m 




CljZ 


— 




2-J<ll 


b- CD 


< 




X 


O 




>h- 


x> 




< LL 


•* 2 


X 




— O 


2 




h- • 


— 




_JLUO0 — 


— «► — 


CL 




• CO 






— 


- 




X^)K 


x 


-J 




x *• 


— *»— 




LUX 


* 




CL h— UJ cO 


- tn 


< 




— — 


•02 




v-in 


CL • 




O 2 


0 — • 






CL tO 


— O 




< - 


-cO CL 




LL 1 — LL UJ 


p^4 ^ 


2 


— 


l-QC 


— 




2 - 


X — 2 


— 


CLLO 


^ (NJ 


V— 


0 


<UJ 


X •* 




4—4 • 


x 20 




XX — < 


2 00 


— 


— 


2CQ 


to x 




20 


- 0 


* 


— I — CL 


O -* 


— 


— 


2 


-to 




<2 


m 




CL COLL • 


O — 


CNJ 


1L 


>2 


to - 




-J 


ox 




f-CO >< 


-J 2 


— 


O — 


1 — 2 






- O 


z< 




<LUIU<Z 


UJ O 


xNl 


20 


t— • — • 


OS 




•*< 


0 — 


0 


22X — 


- O 


— 


— O 




— - 




X — 


— ♦— 


< 


xi-zr 


— 2 


*— * 




in — 2 • 


LL- 




— CL 


— 1— — • 


0 


CO CO < < 


(NJ CNJ - 


2 


— — 


— i— — O 


— LU 




-LU 


rO<^CL 


_J 


CO cO 1 — _J 


-CO O 


CL 


OO 


•OO 2 


X 2 




\| — 


•2 — 2 




UJ< <C0 


X «— l CD 


CO 


in m 


XUJOm 


—a 




X< 


(J'CC. O 


Q 


2 XUJX 


-h — CL 


O 


— •— » 


(NJ^- 


-0 




-2 


LLO O 


LU 


LL LU h- V— O 


CNJ_J2 


— 


02 — 


~z - • 


to 




— — 


-LL 


h- 


ILZ << 


— O - 


— 


2<cO 


-0X2 


— 2 




CO - 


X 2 > 


2 


— — tO -J LU 


QZQ 


(NJ 


OL_J - 


sOOO< 


•O 




LUX 


to — 


CD 


J-J-C 03 


<<< 


- 


>QCrO 


• (NJ 0 


X — 




— in 


— 




CO 2 OLL 


O -O 


CNJ 


-JO — 


cO | •*- 


LOf— 




h- •■ 


CO Q 


CL 


02 JO 


-J — -J 


— 


- -+— 


— - - 


— 




CL- 


•< • 


►— 


LU cLO< 


b- CNJO 




-to 


OcOoL X 


toe 




UJ CL 


OO LUCL 


cO 


XCD — OcO 


- -2 


>■ 


oo< 


-OLU rO 


— 2 




CL JJ 


LL — 1 0 2 




f— 2cO UJ 


— X •*, 


-Jll 


OO-J 


xclcd - 


-O 




oco 


- CLO 


— O 


CO LU {— — 


CNI— »— UJO 


— — LU 


r\J<2- 


xo 




—CL 2 


xoao 


CO 


CO O — k- — 


-(NJ <3 CD 


— •* — 


'OO- 


— 




— 0.3 


OUJLL 


• 0 


UJCO • cL X 


— -22 - 


00— 


• X ^ • 






>4“ 2 


— K X 


02 


1 — — 00 ujoc 1 


2 — 22 


•— » 


in in <nj 


iL -h- Ointnac 




• LU 


— - 3 > 


P —4 


< X '-U UJ Q. UJ O 


| (NJ— - 


~*Csl 


^ - •» 


OXZhlii 1 






CM— a: 


inNoCQ 




— _JI— O-JOCQ - 


— — G>f— CNI — 


l-XCNJ 


zmujZQ 


-<NJX 




ll<lu 


— — — 0 — in* 


4L2 22CL2X 


-OOO. 




<<^i 


— -X tu — 


m— tz 




~Z> 


— •‘oLao • 0 


— O *<20.2 1 


CM CL -2 — Q. 


X^l — 


• CO LU Z <x 


• -2 


0 


cO — < 


xxv- a 


• X 


^J^JQ 2<-><— •-! — X 


<1LQ 


•*— jiui-oxo 


•— • 


•20 — 


— 400c0- 2 LOCO - 


<U<'JcO — » 


CL O (Nl _J "*0 LU 


M — QL 


X •‘LU-JLU ^sOCO 


— 


C0<- \ 


r — 4 — HH — LU — — 


00< CD 2 C0»— 00 UJO •UJ J(- 


Oco 


CNJ x ujXll - 


- 


LL — 1 ►N 


-tOQXJ— U-COX 


2 — Xuj^-^O X2 


— 


xxO - 


-•—4 m f— 


-CO - 


to 


— X- 


in— >4“ in— tn 


< LU CL '-L XUJ-JUJx— * 


— X 


220 O- 


• •* — — — 


vf — — — 




cc, -—2 


•— « — » OJ 


— r- 


-J2LUO!ULL2<K-JCNl\(NJO 


<< w; 



to— x — — 1 -xm — in 1—1 x -o — x — 

CO SVXl^X^^X^N* — xox 
UJ- XXin-^sOXrutncNIvfX V— \f cDX 

^ - h- 

OHI-H- Jhl-l-l-KhhHoOZr-l-^ 

— <<<<<< <<<<<<cluj<<< 

h- oc a: a: cl a: cx cl a: a: oc cx > a: a. a: cx: 

• ooaLuuoQuuooo<oau'j 

•'LL LLLLS— 'LLLLLLLLLLLLLLlL — I LLLLLL 

ru — 1 — cnj •—•cnj 



— vf 



XU.LlJUJZ(lwh-^<QJJSOOO 
lU|-<cO<— _JCL — 0 0 . 2—0 OCZ -JO 0 2 
222 — 1 k~ LL 1 LL 2 -ZJ<-ll 0 ZZ <0 

1 — oLllilullj uj — — -n - z — n it • 

OcOI— I — mUJXOOZ -ZU-2 *>Z22 to O 
02 — — hlhM — O — OOQZQOCZK 
a:tototoa:f— jjznzzz«Z22uji-h- it 
GLlLOLQOJ OOUJ coa.CLi.-2; -ZI-ZIZZiLU 

uoozocoq.clcl2: — 5 ; 20 ^iu^a2uoa — «<il 

LL LL LL UJ tO*—j 21 ZQQ — — O — OUJO •O t 




CO 



o<<< 



sT tOvO 

co-oro 



X CO O — CNJmvj- 

cnm o^rvr 



to o^ 



CO LOO 
vr no 



xooclcl^: 

I — OO 1 - 1 - tL — 



u 

a 



000000 



o 



14 ? 



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOCOOOOOOOOOOOCOOOOOO 
tnv 0 (^ooa' 0 ^ojro^u^vor s -co 0 ' 0 ^rjrn^tn' 0 r^ooa s o^ovicn — i^cn^^^r^coa'O— *c\JrO' 4 ’UOOr^coo' 
cMc\jrvj(NJrNJrnc^i^rorOf , nrnroror<’»vj-^' 4 -st*vj-^-vj-> > j“^j-<finiALr\in — ^ 



UOUU'JUUOUUUOUOUUUUOUOUOUUOOOUirStSSSZSjinSTSSjS 

xxxx?:xx:s:xx 2 :xxxxxx 2 :xxxxxxxxxxxLLLLLLLLiLLLLLLLa.LLU-iLLLLLiLiJLLLiLLL 

«««««<««««<««<««hh(-l-hl-l-l-Khi-hhhi-t-l-hl- 

IJ J J -J J J J J J J J J J co 00 CO CO CO CO CO 00 CO CO CO 00 00 00 </) co 00 GO 00 







— * 




< 












co 




-J 












LU 




— 












QC 




X 












9— 




< 












CO 




0 












X 




iZ 












•» 




9— 












O 




# 












— * t— • 




— «* 












— O 
















- X 




•» 












Q_ *— 
















h— •*— 




— 






:Z 






— x ~ — 




9— 






9— 






— '< X •* 




co 






X 




— * 


•*—J CL CL 




< 






— » 




cl 


**9— 




0 






iZ 




9— 


H22 XX 




UJ 






*• 




X 


X<I- 9— <r 




+ 






“5 




c 


<_j< <0 




— 






— 




—i 


— IQCX X — 




LZ 






O 


0 


■w 


CO — 0 ^ — X 




•* 








0 


0 


C2C 9 — + i*c < 




-5 






II 


• 


2 


>«QZhJ 




— 








COO 


QC 


-JX9-XX<X 


ro 


00 






CO — 


•> 


> 


X 9— 


•» 


•* 




»» 




»“• 91 


O 


— 'OX II LL + 


r-4 


1—4 || 


LU 


i-H 


•* 


II 




II 9—11 9—^: 


II 


11 


O 


11 


II -3 


“3 — 


il 


— II l/)lOH 


-5 




X 


0 


^Z— ' 






II OIL 




:Z 






9— 


^ •* 


CO 


rOX — cx_j 11 


C\J 


(M - 


9- 


vt 


CO 


i-H 


a 


t-^QhJ 




~3 


X 




C 


CJ — 


>* 


0<XX^<iiC 


O 


O— 


O 


O 


O -J 


OO 


0 


Q2Q.«ZUH 


O 


QO 


O 


O 


O LU 


fH 








fXJ 


("n 




nT 



X 


X 


<r 


X 


LU 


9— 


bZ 


•• 


co •* 


— 


O LU _J<0 X 


X) 


ID <— IOLU 


<— < 


0 —cc 0 




<<IQCQC‘— »— CD 


LU 


>luluo:qco 


-J 


CC Q9— LUUJQC 


H 


OUUX<9-9-Q- 


*— 


ILIDI« 


9— 


1 — XXLU 


•» 


X— COO X 


— 


►— COO»— OLU9— 


I s - 


r^X<a‘— X 




9-.cOm.OQ-9- O 


O 


< — QCqCO 9— 


•— 


X OLU9— OCX 


■w 


9—09— ►— O 


X 


(0 2<LC0U UJ 


0 


— OO— 'X — COO X 


0 


COLU X— LUOC 


— 1 


lux^o<X9-o 


UJ 



OCILUJ*— <OLL *■ 

h-LLQCQ-c£ O-cO — 

^ m oooq: 5 :z cnjcnj 

Zhh'X | lOC< •‘CD 

•‘OOoOf— LLUl I s 1 

o occ • f- - — 

— OQ <00 >f— C\J | 

O'— 'X>— 1 1 Q_<OX wO 

Zh< ooOQ^LU QZ 

oC<OQC~X << 

(OCLUh-UL9— C — 

C—ILUULCCO — )— »C 0 

LU 



9 ~ hiaio 


9 — PJ •» 


<x<^> 9 — ocz 


•* •‘CO 


-J—« oC<< 


— •r-'— 


XqCuj O * 


00 hO 


09— X XXX — 


► Pvl •• 


— LUUJPJ 




< 2 J< 0 C 9 -(- 1 


X— 'XCNJ 


O CL ZHoOcoO 


| f\jM *- 



X J 00 OO > •— <wQ_f\j 

wcQLU«a:*-»2ooool^QQ^( 
zzio^ I rucC •— 

9— LU t— th- 2 CO LL1 LLJ <1 ■$• <C — * Q 

<00 9— Zlil^Ki-wC^QMa:- 

XcoOUL—XX-cKcoUJo -OcO 
LL<00<^H22^0 r-o - 
j— oc qco 

<0 UJ rO (O 9— LLQQ<I-JM — 

Z3i-ooOQa:G:aJ2!i^\< 
UJ*-IC0Z 3 oooc^jao 
XI- LULUh-oOoO U-2D2 

^OUJZZ 5— 00^1 s>NQ 

hOHU<OZ ~ h-. cQ •— 

x o gc 9 - o o xun— > 00 x ^zv) 

QC QcQ •UJCL^S: 1 I mmO-^OZ 
o 0C39— 9— LU— IX— I— ixi^-xlu 

i— ococoxluqc— • 1 aai.^2. j: 

LU X O LU I’JJI]LUQQZ XLJiXJO—. 
QLUJCOCOXl— X*"* UJ LU >— *— O O Cj 
‘—LU I— XUJCOCO — < 

J ILL-XX<<! 

»— LUO LULU I— CQCC 



CO CO 



u 

Q 



O 

a 



o o 



o o 



o 00 o 



o 



00000000 



o o 



000000000030000000000000000000000000000000000000 
O— Oxaocj'O— 'fMrO'tf’mvOxaoo'o— oxcoc? s O.--if > v!f'Ov}-ir\'OXaoc‘'O^CMrOvl-in<3X 
r>jrof\jrsj<NJfNic\jc\jfMoj(^^rQfnrO(^(^(^rn^^^sj'Nt>^'4'^^^<tu^ir\Lnin^Lninu^ir\LnO'0'OvOsOO'0'0 

sziuistmuszzussjissxrrzsziissixzsrsuumi 

ll-U-U-LLLi_LLU-LLLL^Li-LLL^ULLLU-Li-LLLLLl-LLLLLLLLLLLLLLLLLLLLLl-ULLLLLLi-LLULLLLLLLLLLLLLLLLLLLLLLL 
f— H- l— t— r— f— ^-l— h— I — I — }— L— L-» |— | — h— 4— ■ I — h~l— 4—H— f— I — I— 4— I— 1— H-OL-f— t— I — H— 

co</)LOLOtouococoLOcoLOcoLOLOc^cOcocotooooocouot/)cocoLOt/)LOLOLOLOLOLOcococotococOLOcot/)tOtotoooLO 















Q 
















UJ 
















CO 
















< 
















CD 
















-J 
















C 






CO 










►— H 






CO 






2 




CL 






UJ 






*— < 




UJ 






cL 






c 




I— 






H 






CL 




< 






CO 






1— 




2 












co 










LU 










LU 






2 






UJ 




-T" 






c 






2 




P 






3 






< 










a 






-J 




2 












a. 




•— * 






o 
















*—t 






o 




X 






Cl 






>— i 




— t 






o 






CL 




CL 






X 






a 




\— 






t— 






CL 




< 






o 






f- 




2 






CO 






o 






! — 3 




t— ) 






co 


- — » 


O 


LULU 










NH 


z> 


*— » 


\ \ 




X 








2 


I— 


J ) — |J — 




o 






CL 


X 


co 


4- 3 4-UJ 




UL 






a 


* 


< 


33 0 # 










LL 


o 


-J 


ZZ2h 




X 








o 


UJ 


XXX— 1 




*— % 






X 


o 




XX* 3 




X 


O 




»— « 


• 


o 


H-O-JZ 




H* 


O 




CL 


CM 


►— t 


Uj J— UJ X 




< 


o 




4— 


i 


X 


* 3 II II 




X 


• 




< 


o 


o 


h2hJ 






CM 




2 


o 


a: 


JXJh 




00 CO 


X 






o 


4- 


3* 33 




m co 


— 




co 


• — i . — 


a 


ZJZZ 




Qlu 


— 3 




co 


HZ Z> 


TT 


XLUXX 




01-2 


O 2 




LU 


— 2 2 


4- 


— — II II 3 




I- LL 


2 X 




2 


* X X 


X 


rOsfr 31— — — i— 




OIL 


— X 1 




a. 


— — 1 1 


c 


- • — -UJUJ003 x 




OO m 


CM* O 




LL 


NDO O 


2 


22in 002 X 




<3 t— 


— -3 o 




*— ♦ 


— -20 Q 


O LU 


— ICMOI— — — ■ — OOX t— 




—co 


— 22 O 




4— 


— 2x0 'r\ 


— I— 


- -<<200 • •* 3 






-*-X 3— • 




cO 


-1— J «3 — — * • 


CLCO 


ZZZZhQQOOh 3— 


oo 


»H • (-,__) 


2 C 1 Z CM — — < 






2CO — 2CM — O 


a> 


1— 4— — — < OO 1 1 3 2 CM 


oo 


• O *— i 


1—2 0 X - — 




O 


1-20 — X - * — 


XcO 


<<222 • • • • 3XX ► 


oo 


OlLII— 


< — <3 * — •— * * 




►— * 


<— C tt #•——'*& 


1— 


22 00— 001-4- Zx* ^ 


• • 


LU *C0 


22000— —O 




1— 


T>" 2 • 


ouj 


——002 1 1 JJXJhw 


oo 


• C0< 


— Q • UJ 'JJ O O LU 




co 


— O — LUUJOOLU 


COH* 


223-JO ♦ • • • | UJLU< 




OLU- 


2uh 




c 


20 — 


— < 


OOUJUJO 4- 1-4-3 0 


II li LU 


— xoj 


03w II II II II II 


UJ 


-J 


03*— II II II II II UJ 


22 


OO 333JHQ li II II 


3 


O J— • 


OILS 


z> 


UJ 


OUJX 3 


<•— 


33 II II 3 • *330 


— z 


Z^uu 


— J UJ — — — 


22 




-J uj— — »zz 


O 


OUJ 31-22 — 


00 — 


*-ZI 


uj il — cm — ro c£ ►— * 


LU 


UJ II — JCM — CMOOX — 


UJX 


1 — — f II LUUJXX— • — ‘CM-* 


- -1— 


— — }— 


li - •* - - •* 


Ot- 


X 


II - - - - -31- 


xo 


II II 3h — — — — 






II 3 — — CMrvjfO 


H-2 


H- 


II 3 — — ♦ CMCM'^h-Z 


>-o 


331— II <— 


— O 


LL'L.Z 


20 — — — 


LUO 




2 — — — — — UJLJ 


o 


31—^2— JLLLLLLLL — — — 


coo 


— — X 


LUXUJOOOOO 


C£o 


2 


LUX UJ oooooxo 


2 


UJUJXXOMMMMN<<< 




o 






CL 




C£h 




l«< 


UL 




CM 


a 


ro 


a i 












LL 




LL 3 






o oo 


ooo oooo 



149 



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCOOOOO 
co O' o *-« <xj m ^ m so x cc o — < m m m o I s - co o o — * cxj m ^ in no x oo cr* o <xj m in no x oo o o ^ c\i m <r in 
> 0 'Oxxxxxxxxxxaococoaoaocoaocoaocoa v c><j' 0 ''( 7 v o^<J'‘ 0 ''CJ' 0'‘0 

zz x z xzs: z zz x xxxzxx^xzxxxxzxxxzzzzzcccocococococc coco cocqcqco coco 
xxxxxxxxxxxxxxxxxxxxxxxu-xuLxxxxxxxzxxsrzzzzxzzzxxs: 
i— i— x x h-hhh xxx i— i— xxxx xx »— i— xx>— xx xx xxx i— xxc^xccxxaix Xc£XXc£ xx 

OOooOOuOOOOOOOoOOOOOOOV)OOOOoOOOOOOOV)V)V)OOoOoO</')OOOOOOOOOOOOOOOOLLXXXX XXU-XXXXXXX 









st — 


-f < 


z 


















Z — 


oo* 


M 




> 
















CO 


00 




o 










00 




00 003 


03 


— 




t-M 










M • 




* OH- 


* 1— 


* 




21 










oo 




-*0 4 


— 4- 


— 




< 










UJZIU 




C\J + — 


(XJ — 


m 




X 










1— Olu 




•*nJ-<xj 


•*<XJ 


•» 














< M Qi 




(XJ Z ~ 


C\J •* 


m 




OO 


— 








ZHO 




'-'•—KM 


— XJ 


— 




>— t 


>d- 








— <X 




<00 — 


< — 


< 




X 


r\J 








QZO 




4 — < 


4 < 


4 




I— 


•« 








c£x 




C\J * 1 


(NJ 1 


(XJ 






m 








00<t 




00- * 


OO — 


00 




z 


— 








aiif- 




OXI CXJ 


0(\J 


o 




t— < 


CD 








OOOUJ 




O •* •» 


O •* 


o 




X 










21 




*- — < 


V 






o • 


•« 








X<X 




(XJ — — 


(XI — 


(XI 




X 


— 








i or 




z<< 


X< 


Z 




Zlu 


(XI 








ii — ~ 




M-»W 


M— 


>— i 




OO 


1— • 








o 




00X14 


OO 4 


00 




'—'UJ 


*» 








OXO 




* oo m 




*■ 




h- 


(XJ 








<xu 




— . Ooo 


— OO 


— . 




oo 


— 








— XX 




— OO 


— O 


— * 




z< 


r—4 








(X .X 




r0-*o 


mo 






ox 










LUZX 




“Mil- 


-*• 


m 




XX 










1— UJ 




m z *— < 


mm 






h- 


•* 








<1—00 




— — z 


— z 


m 




<< 










Zoo — 




<0O — 


< — 


— 




o 


(XJ 








>X 




■fr *00 


*■ 00 


< 




oO — 










UJOO< 




a— * 


o*- 


4 




< X 


•» 








X 




3 


3 — 


— 




o 


(XJ 








XXXI 




Xm — 


f— — 


(XJ 


— 


X < 


— — * 












4 **m 


4 m 


•* 


o 


~o 


xm 








Z<X 




— m •* 




<— • 


z 


xo 


z •* 








ozi 




xj — m 


(xi rn 


— 


♦— « 


H- 


om 








X — .X 




*-< — 


?— 


< 


•» 


< H- 


— 








ulq 




^ # < 


r— 4 < 


— 


-o 


zz 


•‘X’ 








XX 




— X* 






H- 


X 


— CO 








QOO 




<oo 


<o 


a 


o 


X 


CXJ< 








UJOO 






— 3 


3 




X 


-o 








ZOCQ 




# U.H 


*• H- 


i— 


z 


XX 


(XIX 








X < 


o 


O 1 » 


O l 


i 


•* 


X 


A w •» 








o> 


Q 


IS—— 


3 — 


— 


> 


1— » 


r>J — X — 








UL | X 


o 


1 — OO 00 


I— (XJ 


(XJ 


•» 


o 


1 Z»“KXJ 








ooxo 


• rsjrOvf cxim^t 


4 •* •* 


4 •> 


•* 


X 


X 


O 1 ™0 •* 








z — 


OO * * # *- -tt 


st <M^ 


*4 '*— * 


CXI 


** 


XX 


•*>—•< (XI 








<2r 


Ooo *-*•-* * -* # 


00 — 


X — 


— 


CD 


1— X 


X'- -4 








Xx< 


o^ — — .— 


0 <<— < — < 


< 


— 


X 


1 OsJ 








X X X 


IT1\QQQQQQQQ 


O 4 1 


OOOO 1 


4 




oox 


<*■ —a 








cco 


rc> — <<C<<<<< 


* — ~ 


Otf — 


m— 


CD 


2 H 


— X(XJX 








20 QC 


Lna.axXxxX(XX 




o— *— • 


00r-( — — — i . 


Z 


X 


cox -O 








Ox 


"0* IIIIIIII 


*— 4 •» •* 




o - (xjrnm 


X 


Ox 


*■ Ors. JO 






rvj 


Za.> 


cxj<ri — i — i — j — i — i — i— i— 


*•— »— <m •*— 


o^ ► - ► 


o 


XX 


— lx- o 




o 


Sh 


CD 


0 > ■ w w'-' w'-’ 


O — 


2 — 


*- — — »^rvj 


X 


H* 


<X^) o 




X 


XO 


OOUJ 


iT\tin/)oOooooZZZZOQ'-'<< 


•— ' — < 






X 


XZ<^0 




X 


ujO 


mIO 


^XOCOO^^^' -1 


QO< — — 


00 < — 


ooo 


OJ 


zx 


x^ oo 


m 


ZN 




XLU 


vj"f— oJOOOOO'OoOOOO • 


*■ 


M 


z 


— o 


zo • 




•* 


II II 


> X 


x QOOOOOQQ 


• vj- II il II 


— II II OO II II II II 


►-H 


1— X 


xxoxo 




II 




<Ooo 


• 11 


<\J 


— 


— 


I— 


o 


H— 1 >— 1 ►— < 


11 


II 


— . 


XX — 


m ii || || II l| li || II 


II — — — 






o 


a< 


OOLOZ It 




^0 — 


(XI m 


X O 


o 


ti -H(Xjmm<xJrO 


— m oo»-<— 4 (xjq5 


o 


XX 


t— H 1— t Z O 




-o 


•* •» 


<;r a. 


II < — cum^r— c\jm>^- 


r/ » » *> 


•* •. »»<m •• •* »>o 


X 


cox 


ooxxo 




1-^ <K 


<xim 


LUX 


(X(^(o^y)ZZZZG2)^^-' 


m (xicxj 


^mocxjmmi— 


OCD 


o 


xx2:^:a: 




t— H 




00X O 


m iuuog m mmm 




— — — 


m— 4 — — — ujzo 


OOO 


ZZmUHI 


a 


o— 


<< 


— OOO 


Q.HOuUU0000 00^HULUOO<UO 


^O vTOOOXUJoO 


z 


hhh^UON 


Q 


OCD 




x>o 






— * 






oo< 










1—00 < 












— 






















X — 
XX 








ooooo 








oooo 


» o 


o 





150 



OOOOOGOOOOOOOOOOOOOOOOOOOOOOOOOOOOCOOOOOOOOOOOOO 

or^ao^o^<^)rONfiri<)f^a30>o^(>JrONtinvor^co<7‘0^^jrn'4-invOr^ooa , '0'--<r\irOvtin<)r^coa'0^rvj«'0 

^^^^(^(^^(Nj^ryjoorvjrvjfvj^rrirr) ^romrorornrosj' xl- >t xT xj- Nt un tn in in in in in in up^ tn so 0 4DXD 



QOcOaDCOaOGOaDGOaDcOCOcOCDCDcOCOGCcOCCcOCOaOCOQOCCcOGOCOcOcOcOaQCCCCcOCOCCcOaOcOCOCOcOCOGOaQCOCn 

QC<^o£oCQ£Q£aCa£o£<^c£QCc£QCaCa:a£<^aca:<^o£a:aic£0£oCQCa:GCaCoC(£a£(^a£accr:QCcx:oCoCc£o£C£cZaca: 

U-U-LLU-U-U-U-LLU-LLU-U-Li-U-a.LLU-U-LLU-LLLLLLU-U-LLlJLLLLLLLLLLLU_LLU-LLLLLLU-LLLLLLLLLLLLLLa.U_ 



<. 

H- 

LU 

O 

x 

< 



a: 



3 

LL 



Q- 

ac 

LU 



UJ 

X 



LL 

O 



0 C 
LU 
Q 




0£ QC QC Q£ 
DO^C^ 3 

coo 02020 oo 

'LL 'X2 





LL 


o 








> >X> >>XXX XX 




O 


o 




>f^-HXXvt^ 


UO 


cl x>Q- tscLsrs: Q-x 










1 ►>- «> | 4> 


X 


XXX5lXXXG>0>X>Z 




X 




LO 


LU *-h + -HUJLUCU^J 


o 


h- K I— 0 1— ■* f— -* h- *- 1— CL H- O 




►—4 


•te 


X 




*-H 


>XXX # * * >* >-* x X- O -* 




QC 


— - 


o 


o^z^aoH^ 


l— 


+ |4-i >z>»o->axax^xx 


o 


h- 


vt 


*— 1 


-*203 23 


o 


xx >> xoxo_cLOa.oxoQ->cLa. 


ooo 


C 


r* 


1— 


i i — i i i i i 


X 


* # -* >>xxo i aoo i o i o i o i co 


ooo 


x 


CO 


o 




3 


OOOO | + + | 


OO *<M 




CO - 


2 


n ii n ii ii n ii ii 


LL 


3223UJUJUJUJ || || || ii || || || n || || ii || ii h 


• *vrx 


— 


xru 


3 


UJ 




HhkhZZZZ 


•— *c\i X 


V— 


X — 


LL 




O 


OOOO — - * ~ 


;i 


CL 






rO<t*— <cvJCO<f^Cvl 21 


•— < 


II II II II in4}N00rHMrC|stin43l v -Q0-H(Nj 


II II II 


z 


II o 


QC 




I— 


II II II II 


ry 


X 


u— 


< 


i^^P^CvjCvjCNJf— H- 


< 


> > X X ^H^H^Hr-H-H-Hr-Hr-^f\!CVjrvif\JrvJCM 


LUODI- 


<\J 


o 


LU 


■—» —> — «* ■ — - 2 


QC 




z^ua 


«w 


oo 


X 


— < f— 1 —H —H — Hr— ( r-H «-H P ") [ ~j 


LU 


2^"* L*, LL OL 55 ' ^ r— ^ «—H r— 1 < r— 4 — “4 —H r— < **H H 


QKLLZ 




—o 


i— i 


2333232300 


< 


>-»— 1-1—000023 22 32223 2 222 2 




X 




3 




3 






CL 






cvj m 


o 





a 

LL 



ooo 



OOO 



ooo 



151 



ooooooooooooooooooooooooooooooooooooooooocoooooo 
\f\ O I s - oo o O — < f\j co >3- m so x co O O cm m in vO r- co o O •—* cm m ^ in I s - oo O o cm ^ xj- in sO ao o O ^ 

v 0 ^v 0 N£)' 0 v 0 NM^Nh.r-Nr-NNC 0 Q 0 Q 0 Q 0 c 0 00 C 0 00 G 0 00 a'^ 0 'a'a'a'a'^( 7 '< 7 'Oooooooooo^-< 



cQaOcQcEcQcocOaDcEcQcECQcOciDcQcQcOcQCQcQdQCDcEcDcOcQcocOcQcQcOcocEcOcocQcEcocOcQcCcQcOcOcOcQcOcQ 

Q^Q^Q^Q^C^Q^Q^CsrQ^Q^Q^C^^Q^QiQ^arQ^Q^CtlQ^Q^Q^^Q^^C^QiCrlQClQ^OCiacl'XQClQ^CiQ^Q^C^alQCQ^C^alC^QClCC: 

LLLLLLU~LLLLIXU-LLULLLU*ULLLLLlXLLLLLLULULl±-lJ.ULLLlJLlJLLLLLtJLlJLULU^ULLLU-U~ULl^LLU^LLlJLULU-U~t±.LL 



>>->-> 

ft ft ft ft 
>>->> 
ft ft ft ft 

oooo 

OQQQ 

OOOO 

• • • • 



■ft o 

Xft 

2 T> 

o | 

II II 

LU 

cr\<t ^ 

- *-0^ 
(M CMH- H— 

— ^ Z 

*— H *“4 O LU 

^300 



CT’ C7^ r — P — 
* I cm cm 
XX I | 

-ft ft x> 
OOft ft 





xx>> 


oooo 






-ft -ft -ft ft 


oooo 






xx>> 


• -oo 






ft ft ft ft 


coco • • 






0000 


— icoao 


z 




oooo 


+ | i-K <— H 


1 — 




oooo 


XX 4 | 






• • • • 


ft ft XX 


z >-x 




oooo 


XXft ft 


i-h-ztj-c 


cc 


1 1 1 1 


ft ft XX 


i-i-i-xz: 


-J 


xx>> 


OOft ft 


1 — Xl— X> 


0 


ft ft ft ft 


oooo 


X>XLUl— 


u_ 


0000 


oooo 


XZ>Zft 


X 


oooo 


• *o 0 


LUOZh> 


X 


OCOOLULULUHJft-ft- • * 


OQ-ft OZZ 


Z 


• • • •■Z.'Z.'Z. 


ZTcv)C\lO O 


Oh- X ft l—o 


>x 


CMCMCNCMO OOO 1 1 1 1 


OZZX ft ft 




Q-Xk-Xl— 0 . 01 — 00 . 
>X\> s v>XsXX>Q- 
I— UJ > CL x I— > > X»— LU O 

-ft 51 CL O uU -ft 1 — LLi! — 'ft CL ft 

> 1 — OftCL^ftCLftX^X 
ZX^-XHr>. 2 xZI 2 

CHxzxoxssohr 

> > 21 H- ft Xft -ft ft XXQ. 
CLCLh- CL>CL>XXCLQ.l— 

OOZk 0 .OclZQ.OO I 
11-10 1 000 I 

II II II 

II II II II II II II II II 



xQ: 

X VQ-X>\ 
CLLUX^LUX 

-ft 2: -ft xzz 

>XXXXK 

z: 1- 2:0^- x. 
2: -ft O-ft ft f- 

h- X -ft XX -ft 

zo.xa.zx 

KOO.OOZ 

I O I I o 
II 

II II II II II 



+ 1 + < + I + I OOOO •!— 2 T^>> 

00 OCOO>>xXCOOO Ofth- 2:2:0. 

Z OOOOft -ft ft ft OOOO X>CLl — 00 

o OOOOOOOO • • * ‘OOXhX I | 

— XXXX • • • *00000000000 1 >— 

1 — 4. 4 - I I mrOirimOOOOHHHHOO II II 

o LULU LUUJ • • • • • • II II II 

z zzzz 11 11 11 11 cncornm 11 n u 11 cm cm — — — 

O OOOO mm — — * — O — «m — — — 1 - — — — — o — — . 

ll xx» 11 11 11 11 XX» xcoo^^^^rjcnva-insoxcco— <r-*r\jra<}“tn 

II II II li ZZZZ LULU UJLU II II 

O XZXZOQOOQ.X 1 X <^^H^^^H^-»cMCM<M<MOOrM(MfMfMcM<M 

~ X>X>KHKKaZaSKI-ZZl-'Z^^^^'-'^~ww^ww^ww^^w^^w 

co LLLLZi2:cL2:o.aL>*>-xxiL2:z:2.i- 

O UCUUhh-t 

o 



(- 223223:2222322 3 : 32^23223 



<r 



000 



152 



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

m-» ^ *-4 — .-4 (\j fM (\j (\| (\j (\j cm cvj (^} co ro ro rn cr\ ro ^ m m >.*• >*■ >j- >t >j- > 4 * ^ in in in in in in in in in in 



CDCDCDCOCOCDCDCDCDCDCQCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCQCDCDCDCQCDQDCDCDCDCDCECDCDCDCDCDCOCDCOCD 

(XicdXcLcLcLcLcCLLQCcLcL^^^cLcLcLQ^cL^xcLcLcxcLc^cLcLcLcLcLCLcLcLcLCCcLcCcLQCCCcLcLcLcLcLcL 

LLLLLLLLLLLLLLLLLLLLLLU.LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLl^LLLLl^LLLLLLLLLLLLlLLLLLLLLLLLLLLLLL 



> 

O 

X 

< 

X 



3 

LL 



Q. 

cc 

LU 





"3 










MM 






h- 














< 






mm 




—* 






X 






“3 














-3 




K 






KM 






K 








x 






•* 




(XJ 












IL 








*— < 






X 


X 


w 






LL 






w 














w 


<3. 


“3 






a 














2 : 






Q 


km 


< 












12 








0 






cL 


CD 








oO 














>— « 






a 


O 


MM 






LU 






MM 








H- 






a 


O 


r\J 






> 






X 








< 






0 


<r 


M 






KM 






K 








21 






* 


-3 








1— 






KM 






2 


a: 










w 






<r 






MM 






I— 


0 






X 


LU 


“3 




“3-3 


> 






X 






1— 


LL 






•* 


X 


< 




— 31 — 1 — —3 


KM 






KM 






X 


<S) 






M 1 


h- 


1 




h-OOh- 


CL 






-3 






> 


2 : 






w 




-M 




O^XQ 


LU 






< 






X 


< 






-M 


X 


^2 




X- — X 


Q 






+ 






2 : 


CL 








0 


"O' 


2: 










— 




-MMMMM 


h- 


>— 






+ 




<XJ3 


M 


(XI K Mf— < 


LL 






“3 




KM KM KM 


CL 








— 


1— 


w|— 


“3 


►*-<f\l •* 


a 






K 






i— 


LU 






-3 


2 : 


“3LU 


<r 


(X J’— *wmM 








KM 




mM (M •— M 


* 


X 






k 


< 


<CL 




MM —3—5 W 


X 




0 


W 




WWW 


X 


h- 




O 


km 


X 


# 






KM 




CL 


X 


X 


XXX 


2 : 






CL 


w 


KM 


-M-M 


•— 1 


< I 1 < 


CL 




UJ 


~T 


KM 


XXX 


o 


LL 




LU 


h-“3 


X 


~ ‘O 






h- 




H- (Xl 


O 


CL 


H- QQC 


i 


O 




M 


cl<l 


a. 


K » 


2! 


II II il II 


< 




CL 




H- 


CL h 






(M 


<XJ 


2: 


LU 


*— t LU 


< 




SI 


(XJ 


X u 


CXI II 


< 


XI II II II 


ii 


X 


0» 


- II 


► II 


1— 


— X 


KM 










M 


X 


M KM KM 


LU 


< 








LU 


-3 • 


CD 


mM (XJ <— 1 (\J 


MM 






•—4 mm 




— * — 




1— I 


II 


II — 


II -% 


Q 


<0 


O 


K M K 


H- 


II 


1! -3 


II -3 


-M 


II (Xl(MO>> 


vOZ 


CD 


KM 


“3—5 


X"? 




X 


O 


_4_|(\J(\j 


Cl 


KM 


“3 •* 


X •* 


-3 


km O LLi LU 


kkm 


O 




** 


•* 


LU 


il ' 


< 


www w 


X 




KM 


km 


K 


H || KM MM KM 


(XI H- 


O 




O—* 


vO~ 


I— 


w 


-3 


22ZZ 


X 


I s - 


r — - 


r^w 


KM 


00 M K K 


~X 






w 


w 


< 


“3 




K(IHM»m 


(XJ 




X 


X 


* 


0>— (CNJCO 




-3 


O 


0~> 


0-3 


—1 


h— LL 


*— 


-3 -3 -3 -3 


w 


0 


ox 


ox 


XI 


UU LUw ww 


30 




Q 


oc 


o< 


X 


O — 


CL 


<<<<X 




a 


QQ 


00 




QkmwCDOCCD 




2 : 








0 




LU 




2 : 








X 




in 


CL 






vU 


0 




> 




CL 






r*- 


LL 






a 








< 




X 




X 








O 






LL 








0 




KM 




LL 








LL 





oooo o o oooo ooo oooo o o ooooo 



153 



OOOOOOOOOC 00000000000000003000000000000000000000 
0^<Mcn^cMco N tm3r^30^0’— ) C0(3xj-m3r H -3CrO^<Mc0Ntm3^-3Cr'Or-4(M(3N}-m3r-3C N O'-‘'CMc0Nj- 
33 30 ^^^^•^^^^^^r\i(NjrsiCNjf\;rjr\jc\ifM(\irorOOrororni'Ornc^rnsj-NtN^sj-Nj- 

f—H r~4 

(OcDcQCQQQOQQQQQQQQCQQQCQQQGQQQQQCQQCQQOClQQQQCQQQQQQ 
SXISOOOOOGOOOOOOOOOOOOaOOOOOOOOOOOOOQOOOOOOOOCOC 
CLCLcLcL — I — J _l — I— J I — I — I I. 



LLLLLLU-'J-LLLLLLLLLLLLLLLLULLLULLLLLLLLLLLLLLLLLLLLLLLLLLLlLULLLLLLLLLLLLLLLLLLLLLLLLLLL 








> 


CM 




r—4 


sT 




OO 




co 


•* 






m 




Q h- 




h- 


<r\ 


• — ■ 


OO 


3 




h- • 'JJoaz — 


-J 


X 


w 


LO 


0 3 


r- 




—» CL 1— f— UJ x 


O 


•» 


CO 


>— 


O • 


M- 




X 0 ozz *-• 


O 


a 




in 


in 1 


co 




UU h- — 13<0 oO< 


X 


0 


•» 


< 


in - 


• 


lO 


• h- 0 — lOCh-Q. UJ ►— CL 


0 


h- 






mo 


•* 


— » 


QXX UJ <(— 002 : OZh 


OO 


z 






mo 


0 


X 


UUOLU >X OOXO CLUUoO 




•0 


CM 




m 3 


0 


LUh- 


UOQ-X OLLXOO OX _J UJ UJ LU 


UJ 


X 




st 


irist 


m 


X 


33UJ QwQOO LLLUUJ<OloOOOOO 


h- 


X 




w 


m3 


rvi 


H" UL 


1 <1 h- O S) OZ^L/)hh>-hm 


< 


•» 


CM 




mm 


3 


0 


(S) QCUJ -O C on 000 ><KQCLU333 


3 


<L 




< 


\mco 


3 


S) 


oc 1 cl uu 'u *—< uj o j jiul cl oca: 


a 


X 






0 m<f 




Xu 0 


h- LU 0 Oh- CO)— CL OCLCLh-u-UJUJUJ 


< 


CL 


00 


- 


omo 


m 


QCh- 


00 ox h- X LU < oO J- cooo <00 XXX 


cc 


— ) 






co m •— * 


f-4 


0 ^ 


LULUJ— OOh ZO<00 •— CLX h-h- h- 


0 


< 




co 


comsj 


m 


LL!U 


1— > UJ »— * X •— 1 h- _J LUCO LliOOa 


V— 


•» 


. — . 


w 


Nh loo 




X 


< X ->i— — Q LU UJ X LL UJ X 


00 




vh 


co\ 


^ *o> 


rW 


h-UJ 


ZOmQ < cL h- X h- LL X<000 


a 


h- 


CM 


<0 


<f -CO 


CM 


<— ) 


►-« < CQXcLOXUJt — OO O >h- _j - 


CL 


»> 


'W 


Q 


CMOCO 


m 


XLU 


UQOOU<QLUOLLJI LULL h- CL O 




— ■ 


0 


-NO 


00 • 


3 


h- 


LJhJQOlLOZhlL LOOO^UL < - 


—i 


CvJ 


UU 


— CM 


OO’’ \ 


• 


LU 


O X O LL LU O 3 liiZCL -QO 


< 


•» 


> 


CMO 


s03 - 


•» 


LULU 


LU>— * UU UU O LU I I h- LOX3 OQj< 


> 


OJ 




— 0> 


330 


0 


X3 


uuxOq^uuqluXujoqc <UJ-J XLL< O 


< 


r— * 




CM CO 


030 


0 


~x 


>hQ-D'J OOh- <UJ CLZG<^0 OUJ J 


X 


— 




< •— < 


m 33 


m 


i — h- 


»— • h-0^O3 UJ Q>UJ J> — <0— >0 




X 


. — . 




Nf Ost 


CM 


3 


LLOJ<C< O X O CL X CL c h- OO - <L • 


UJ 


CL 


CO 


-vO 


p-» 33 


3 


OUJ 


X<aCX^ooXh-X03X> JX3X JOCC 


X 


OO 




—CvJ 


r«- 3 m 


3 


— OCX 


LL ►— « O LU h- H— ^ • <UJ <UJ<^<LLh- 


h— 


a 




^0 


• 3CO 


>*■ 


O-cQh- 


uzoa>MzznzLuhhj«za<i ooq 


•» 


— CM 


— in 


1 3n T 


m 


03 


hx5:qz« w o^i ► <h-uuxiLa:> *Lh 




COw 


mco 


►30 


f— 1 


XOOUL 


Xc UUO*~ <0< <)-> JO«JlUh-LLiCZ<< 


CM 


•0 


— XN 


O 3— ' 


m 


- 0 


Dh-LLh-CD Q_h- 001— <<3XUJ 00X0— < 


O 


•» 


coh- 


in I s - 


033 


-J- 


OX Si 


1 XX 0 x Z^X -ZGZ^ LL h-3 


X 


C\J 


— CO 


- -in 


030 


<—4 


ao>h- 


— «0 <<<t/)OXOhOC UJOUJ X 


o—* 


~-4 


h- 


in— • 


• 3 0 s 


(M 


UmZZXOC^ lOUhhoZ^ZLLULX Z«<Oh 




00 - 


— -4- ! 


O *CO 


m 


OH<lil< UJCCCLcLZD 0 UJ S) CChh< 


c*X 


> 


< — 


C-w ► 


— *»cO 


3 


-l< x 


X>roOOOOQ->X *-LL XoaC0CCLh-< 


LL 


—I CM 




OO • 


• 


-CL OC UJ 


1 <XLLLLLLO< <UUXOLLU.LUaOOOZO 


Q 


LU r— <4 


<xo 


OO - 


*• 


X 0 0 — J < qC 3 QC IOC )< QCC M ULLLLLO — 


3 


— 


vu 


cO 3 0 


0 


— UJ LL UU 


I (L X -H <M CO X CL < cl UJX CL f— h- OCL 


Ooocu 


• 0 - 


— O 


- —cm 


3mo 


Q 


Oh- 


X <X 0< Q< OCoO(/) h Q hh '^ 


aj » 


X — 


CM< 


\Q 


vfmo 


st 



>MO;MHhIO 

u. OQ'^OHH 
<OUULUh-UJ_) 



CM 




OOLU XQCXO< 


D^h- 


— «o 


— 4<O0 00>— 


'w 




<m>OG-D 


X 






X 




OqC OCh- 30 


— 




00 h- 


X 




_JUJO< <UJh-LU 


UJ C\J 




►— 4— — 


0 




llx<q-o:x 


Ju - 




CMCMUU 






ooaoh-oLu 


f— CM 


•» 


— - -X' 


It 




UJZU^< h-3 


<— 4 




CM CM CM 






X — Ooo 


00 — 


*— * 


^ m~i 


— 




— h K— 




h* 




0 




1 — X X <00 


QC 






0 


X 


XooluOX — OO 


CL O 


< 


XXCL 


*— 4 


CL 


o>nh <Ntaz 


OO 


— 1 


IJQOOZ 


— 


ZD 


CC 00>-^-4CMLU 


zo 


LU 


hCDQh 



c^zzzx^o>>uju. o- J •*»-«—< 

UU< LU Z’UhOQOZ^I-'-' 

CQ ULJ •• X<>ZO h-H- h-OO I CMCL 
xooxoolloo o<oo cl <*x 

I — I I — I Or' — QCUJ 

UJ <<<UJOC0UJh- 
UDDDIO 0* O 
h- < 3001 — uo -j UU ^ 

OLUUJULI UU<h-0 
ooo !/)ULlUZ<Q\U. 

—• UUoO 00 OO — • O QC *— » Q CC o 
•-i*-"-' _J<OX 

c oo oai-hsoNO 

Xmg>zo: x m 

CL JCQ^OUUZ -Xoo 



CM 



O^ 

oCcm 

a— 

oo 

O ULJ 

> 



^m^OMinin — < 
m 

<h 30 3m»-< \f 

r\j - -cm • 3m<< co 

— OhO^'O vj- 

OmcMin -ouM'O m 

— i CO 

OOMHC\jr--0 vtlTi^NN 
□ XX^OMi^'GQNf 

ir\ in aoOrn 

XXX • • *o • 

ouo w 

— *rM<McOcONtO'<’ 
oooOoox<X<Xin< 



co f— QCUO— 4-Jo'') — UJ 

— IUZJ<01moOUUOQ 
co q:oji/)oz2: ouj^lj 
JQ< <1 > O 
CO LLUU-OLLZ-J 



<XUJ LUUUUU<I<<I << — ♦< 

CJ LL CL X )— X X H*hH-hhr°ih* 

Qwhu -O QvfaaQOGQQGf^Q 
O -M -1 

o 



o 



00000000000000000000000000 



ooooooooooooooooooonoooooooooooooooooooooooooooo 
NfrNt^vfvfininininininininininxx X vO'O'O so x xx r- r- r- r^- h- coco cococc 00000000000 O' O' 



QQQOCQCOQQQQQQCOOQQQQCQCCQQQQQQCQQOQQQOQQQQQOCQQ 

GOOoooaooaooooooGooooooooacoaoocooooocoooooooaoo 



U-U-IXU.U_U»U-U,U-U-LLU-LLU»LLLLLLU-LLLLLLLLLJ_U_U_LLLLLLU_U-U_LLLLU_LLLLLLLLLLLLLLLLLLLLLLLLLLLL 
•• CO 
O nJ 
Q X 
X 00 
m r- 



o 



0 «* 

~4 O 

rc> Q 
O' CO 
X 00 
Nt CO 
CO GO 
ro CO 

in co 

• 00 

1 00 
•» CO 

O CO 
O 00 
O X 

• in 

o • 



o o 
a o 

x CO 
in O' 
O O' 

— < sj* 

o o 

*— 4 



O' 

X 

<n 

in 



o 

Q 



X 

X 

CNJ 

x 

co 

r- 

• o 

-o 

ox 



o 

o 

o 



nQ -h in • 










— 






UJ 


f— 




x xom — i 






CL 




X 






0 


0 




n min n 






r 




w 






C 


*» 




o> ox 11 






5 




♦ 






O 






inxinco f— 






X 




< 






— ) 


•> 




vj-oco^a 










* 








> 




X O X r\! O — 






•» 




— 






•» 






C'XXC'OO 


00 




— » 




•—4 






— • 


X 




r^xrgvo 3 


00 




on 










r- 


•» 




— irOO' X — O 


00 








>— 4 




Ol 


CL — 


X 




sOO'sonjo « 


• • 


— i 


Cl >4- ^ 


CL 


CL<t 




O 


O 


w 




omm • • 0 


vfOO 


1 


O ^ 


O 


O 






2 X 




2T 


**0 • 


OG 


Ol 


com in m 


2 


Z II 


<\l 


*» 


♦* 1—4 


X 


•• 


0 *oo •OUJO 


•• II 11 


0 


- -xc x< x< x< 


*» 


4 * 


\ 




i —4 *» 




*—4 


0\U'\0 *ULI 


»«4 




f— » r\| uu 








II ~ 


II XX 


oc 


II 


sj-LnNLnrna. * 


11 — » <—•. 




II — ' li H X 11 II X II 11 X II 11 0 


II 


11 x 






X OO 


>— » 




»— • ►— » *— t 


ti 






x •* 


11 


»— • 




UL 


1— 1 


X O O'Zh 






0 -o— -^c— »o 




1— 1 




'tX 


nTXC li 






^<0<'T Ww 


’-•OO 


0L 


'H- 


r- 


r-— ’ 


0 


<\l 


C\J H- 


— 1 


O' 


m h— O' x 0 


UJUJ 


2: 


ww -^>w '-'w 2C 




<x 


LU 


II 


li X 


O 




nt c • <r^u-j_ 


u>^> 


0 


UO mm Q mm OmhC*hm^j 


CJ 


0~ 


Q- 


O 


O U— 1< 


0 


XQ 1 UnO^m 


OIL X 


X 


OOX<OX<OX<OX<O 


Q 


o< 


2 


OX 


O >-0^0 


0 


»—4 <— 4 


<■“4 




oj m vT mo 




< 






X 







o 00 



00 o 00 o 



o o 



155 



ooooooocooooooooooooooooooooooooocooooooocoooooo 
m »n vQ r*- co 0 s o -h (v st in o r- co & o — »<m m st in o r- go O' o — i c\j ro m vO h- co 0 s o — < <m co ^ m -c r- co O' o 
O' O' O' o O' O' o o o O o o o o o o — * — < — i — • •— — < — < — i — « <m r\ i c\j c\j (M r\j c\j cm <m eg m m m co co ro m m m m sf- 

r— < *— ♦ «— 4 i ( — *4 — ^ *— 4 «-H »-4 *— 4 —4 r— 4 — J —4 —4 —-4 •— l —-4 — ^ ^-4 t—4 1—4 r—4 i— l — H *—4 *- ^ *— 4 *- ^ «— < <-H «-H *— 4 —4 *—4 

OQQQQOQQQQQQQQQQQOQQQOQQQQQOGQQQQQQCiQQQOQOQQCQQO 

ooooooaooaooooooooooooooooooocoocoooooooooaooooo 

JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ 

XlLXXXXXlLXXXXXXXXXXLLLLXXXXXXXXXXXXXXXXXXXXXXXXXXLLX 





X 




















































































h~ 




























00 




















► 








< 








h- 


“3 










“3 








-J 








X 


•» 










•» 








UJ 








O 


—4 










— i 
















* 




















— 








— 


< 










< 








— • 










*— 4 










1—4 








— • 








PvJ 


< 






— — 


idX 


< 








•» 








•» 


* 






**H f\l 


h- h- 










Id 








1—4 


— * 




— * 


•> *> 


^ * 




— 






id 








1—4 


1—4 




f— 


*— 1 1—4 


“3-0 


r— 4 


h- 






w 




— * 




W 


1—4 




-J 


— 4 • 


1 — h- 


t— 4 


-J 






CO 


— 


— 4 




a 


— * 


— 


>— 4 




QQ 


■w 


— • 






4- 


1 


— t 




h- 


o 


-J 


*• 


>> 


^ Hf 


o 


•» 






— «* 


UJ 


w 




CD 


UJ 


LLi 


— ) 


LL LL 


X> 


Uj 


”3 








CL 


CL 


”5 


4 


> 


CL 


1 — . 


QO 


h-h- 


> 


h- 






-o 


X 


X 


h- 


— * 




X 


Q 


CD CD 


LLLL 




C 






•» 


•» 


UJ 


o 


w—4 


4 


•» 


*> 


# * 


oo 


4 


*► 








> 


h- 


-* 




— * 


> 


X 


— — 


* 


— «* 


X 




o 


>— 4 


*» 




:d 


— < 


1—4 




** 


1—4 —4 


— — 


1—4 


•> 




a 


— 




— ■ 


h- 


>— 4 


1—4 


X 


> 


1—4 1—4 


1—4 1—4 


— 4 


> 




o 


a 


«• 


*— i 


#* 


*— » 


•— » 




*» 


W<w > 


1—4—1 


w- 






% 


h- 


-J 




< 


o 


o 


-J 


X 


JJJ 


1 — — 


o 


X 




o 


CO 


< 


UJ — 


X 


f~ 


UJ 


< 


*> 


LU<I < 


UJ O-J 


UJ 


*• 








> 


CL_J 


a. 


CD 


> 


> 


CD 


CL>> 


Cl C< 


> 


CD 




!! 


n 


— * 


2 < 


— j 


X — 


Zll 


— 


— -OO 


Z* 4 


X >> 


XX 




X 


m 


ro 


o 


•*> 


< 




•* 




QO 


► X> 




•* 






♦»— 


•»<*■** 


UJ o 


r-4 4 


* 


— t It 


r-H || 


LU 


COOO 


— lh»h- 


— 1 1 nil 


-4 II 


CO 


i—4 


— ‘”3 




CLO 


II h- 


h- 


It 


II 


Cl 


X • • 


It LL LL 


II —*—4 


II 


X 


II 


II “5 


11 “O 


<x * 


i— ILL 


X 


H-4-^, 


t— 4 — 


sT< 


cc oo 


—400 


- 4 *— 4 


— 1 — *k 


^ cc 


—4 


-5 ► 


Id * 


xo 


—40 


O 


— • —4 


•— * 1—4 


OJX— O 


—4 


— «■* OQUJ 


i-H *— 4 


(MOO 


•— 4 


“3— • 


id— < 


00 






1—4 


k — 4 


00 


u. II II 


II II 


(\J— < — 4— 4 


— 4 


X 




l-H 


— 4 


II 


O II 


11 


* 




O II 




-t 


in 


sD— ' 


O II 


CO 


a"— 


0 ^ 


-J 






— »o 


«— 40 


l- _J 


JX> 


-4X> 


— i II H oo 


— < O 


h- — J 




a 


O 


_Jh- 


h- 


h- 


UJ 


UJ 


JhJh^ 


h— h- 


LULU 


uu 


h-o 




Oh 


Oh 


<X 


ljll 


X 


a^> 


o> 


U<J<Ulll 


OLLi-L 


UQU>> 


o> 


0_J<1 


a 


OCQ 


QGQ 


oo 


cjo 


O 


Q -2 


CU. 


00^*000 


QOO 


Qhm23 


ox 


O— 'O 


a 




O' 




o 






'NJ 


•o 




sT 


in 


SO 


r^. 














-4 




1 














O 


» o 


o < 


o 


w) oo 


1 LJ 


1 


o 


► OO 


» oo 


o 


> O 



156 



OGOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

>tv^Nfv^NtNt^<t'4"iAir\ininiAininiAir\Lo<)sO'OsO'OvOvO>o v O'0^^r^^ | ^^*^ r, ^f s ^r^-coco'jo 



OQQGQQQQQQQQQOOQQQCQQCQQCQQQQQQCQCQQOQQQCQtuLLiiuUJUJlU 

coaoooooocaoocooooooQOOoaoooooooaooaooooooiiaaciciQ. 

JJJJJJJJJJJJJJJJJJJJJJ- l_JO_J-J-J_J-J_j_j-i-J-J-J-j-J-J_J-J-JXXXXlX 
LL. LL LL UL LL LL LL LL LL LL LL LL LL LL LL LL LL LL LL LL LL LL LL LL LL LL LL LL LL LL LL LL LL LL LL LL LL LL LL UL LL LL OO oO ui t/5 oO OO 

•» 

O 

Q 

O 



o » 
Q O 
~00 

*o 

— • *— » • 
2 : 1 -1 

C£ - - 

LLlOO 
CL QO 
CD o 



— I - 

eg -o 
►oa 
MOO 

— »o 



c _ ) «— 4 •» 











— 
















> -0 










-5 
















xoo 




>-* 






-5 
















00 




h*» 












— * 










•»o • 




OO 












-5 




— * 






■ — ■ • •— 4 




C 






:*: 






-5 




-5 






pg^ 1 




-J 












— » 




•» 






► ► ► 




UJ 






CD 






O 




>— i 






ao 0 0 




* 






* 






CL 




■ — - 






-QO 




— - 












00 




< 






aoo 




> — < 






X 






O 




i — 1 






— > • • 




1—4 






X 






•* 




< 






0 X— 




•* 






*- 






— «* 




* 






UJ | 










►— 1 






-5 




— » 






CL *» 










1— 1 






-5 


-5 


IM 






2 ^00 










w 






«h 


1 — 


1—4 






- MOQ 




CO 






Q 






1—4 


0 


— 






> •• *o 




4 . 






h- 








* 


O 






<}- 1 — i • 




— * 






CO 






— » 




UJ 






X "M — ' 1 




-5 






+ 






X 


i— 


> 






- 1 2-1 - I 




-5 






— * 


— — 




U1 


* 


3 






-JO | >0 - 




•* 






-5 


— iC\J 




+ 


— «* 


4* 






< *^XOO 




M 






-5 


•» *• 




— * 


1— 1 


— ■ 






>x~ 00 


0 


>— < 






•* 


1— 1 




►—I 


M 


1—4 






1 (M •» • 0 


a 


W 




0 


1— 1 


►— « *— * 




>“4 


w 


*— 4 






<r $r ^.—4 • 


0 


a 




Q 


>—4 


W*— * 


O 


— * 


O 


W 






UJ^ CtPvJ I 0 


• 


L- 




O 


W 


-J 22 


Q 


0 


UJ 


O 






Q- GO UJ •» •* 


0 


CQ 




• 




LU Cl Cl 


O 


UJ 


> 


UJ 






0^00 








O 


00 


CL 00 00 


• 


> 


3 


> 






IJLUJQQ 


cO II 


CO II 


2 


2: 


CO 


2 GO 


20 


22 


2 » 


2 ll 






O 0 <l— <00 




*» 




•* ll 


•- II 


*••— 1 


•» 


#» 


•» 


•* 






CU2> • • 


— 4— ** 




1—4 


»— 4 


f— ^ 


— . » ll II 


•—4 l| 


ll 


-4 H 


-4 11 






UJ c£ »—4 •— 1 


11 -5 


II -5 


11 


II — 


II — 


II H-4— 4 


II 


II 


II 


11 






2 2NS 




^-5 


v— 4 


-5-5 


X“5 


1— • • -V 


>— 1 — » 


-5 — 


►— 4 — » 


>— 1 — 


LU 




H h-l"0 J*D 


-5 - 




M 


"5-5 






*— ■ I— | 


— 5 ►— i 


1 — 1 ►—» 


•— 4V— 1 


0 




<>> 








•» 


•* 


(M 


1— I 


>—4 


t— 4 


1—4 


2 


2 


OOOOOXX 


co*— « 


<X>~ 


o> 


0^ 




O ' 


1 — I '— ■ ’ 


—4 


(Mw 


rO~ 


►—4 


cc 


0 — — 2 


—4 — .» 




1— J 


»— 11 — i 


— H>— 1 


ru ii 11 CCD 


POO 


CVJO 


PvIO 


pgo 


0 


0 


OCO— JUJ<< 


a 


Q 




w 


w 


ulcl 


UJ 


OJ 


UJ 


UJ 


2 


h-QUJCLCL^H-H- 


O H- 


Oh 


a 


OLC 




UOUJOOOO 


o> 


LJ> 


U> 


o> 


0 




OCO 


oco 


0 


QOO 


OOO 


QmmQG 


02 


03 


03 


OLL 


0 


(XILIUOmwQQQ 




CO 








0 






pg 


CO 


<r 














— < 


eg 




pg 


pg 


pg 


pg 







o o 00 o 



o 00 



00 o 00 00 o o 



157 



oooooooooooooooocoooooooooocoooooooooooooooooooo 
r^coo'o— 'r^msfinsor^moo— c\im^Ln*or^ooo^nim> 4 “in<>^o^o— tcMmvrinsor^coa'O— 'cum^- 
— • ^ —4 _« — < *-4 — i (x r\i ovj cm cm (\j cvj c\i r\j cm m m m m m m m m m m 4 - vt st* <f <t* vj- in in in in in 

LU UJ LU UJ UJ UJ LL1 LLI UJ LU LLI UJ LU LLI LLJ UJ LL1 UJ LLI LLI UJ UJ LLI UJ LLI UJ UJ UJ Lb UJ UJ UJ LU LU LLi LU LJJ LLI LL1 LL) LJJ LL1 LU LU LL) LU LJJ LU 
Q^Q^Q_OLQ_Q.Q.Q.CLa.Q.Q.(XO.Q-OLCLQ_OLQ-CLOLQ-CLO-Q_Q_Q,CLCLCLCLCLOLCLQ- 0 -CLOLCLCLQ-CLCLCLO-OLa_ 

IIIIIIXIIXIIIIIIXIIIIIIIIIIXIIIIIIIIIIIIIIIIIIII 

OO 00 </} 00 CO 00 00 00 00 OO 00 OO 00 00 OO 00 00 (-0 00 00 0000 CO toco OO 00 00 00 00 to 00 00 00 CO 00 iS) 00 O0O0 00 00 OO 00 CO 00 CO 



| 

1 - •* 
-OO 
OQO 
Q OO 

O • t 

— - I 


ac 


o 

C\J <— 4 

• o 

mr\j 

x • 

<Mx 


1 O - 


3 


a-< 


-OO 


O 




OOQ 


LL 


•O' 


Q *mx 


X 


1 • 


O^raO 


— *• 




• **mQ 


UJ 


> — 


— *omm 




><■ — 




o 


>-> 


-Omm 


1 


+ tt 


O • mm 


— 


X>- 


Q^rorO 


> 


■K" 4- 


m — m m 




XU 


mom m 


> 




xmQmm 


4- 


* o 


Omm mm 


— 4 


— w* 


Qmmmm 


X 


3* 


Omm *mct:# 


O' — 


• mm | rnox 


• 1—4 


Omm -<*00 


I'-' 


^X 


-mr no «LLv 





Ommo -X — C — X 

OmmmQ — >l~ >—< 

— • «mm m ■«■>- — >-a> 
I | mmm> + — » + • 

- ►mrOi'O -K LU >- LU 4 - 
OO • mmiU3* 3UJ 

QQ -mm30>-03 
omom^o ^ — o 

•fOQ< r '‘ r>w ^ uj # — 
—•mm mm# — 3 — # 

I rO^mm — — C— < — 
-m mm<m— (X— XX 
omm • m x # # # # 
omm ►cn^X'-*xx 



omroo «X 4 . X 4 - 1 


— 


00 












• mmo 1 4 -lu^ujuj 






> 










-^'OfOO ►UJZXZZ 


> 


O 


•» 




— 






i mm iOZO i oo oo 


•> 


>—4 




— 








mmHQo^iuww o 2 




I— 


X 


> 


X 


00 




omm -o-^ 3 o O 


X 


O 


*> 


•» 


•» 






o «mo • n O ii ii 


•> 




> 


>- 


X 


0 




O -ma— « ii — v— 


>- 


O 


•• 


•> 


•» 


—4 




•o *o 1 — * * - o 




LL 


X 


X 


> 


1— 




OQ 1 • - — — t II -1— — 3 


— —X 






—»> w 


««»w 


0 


m— 


*o — <o-<>- >-> O^-N o 


00 — 


O 


C\j_i(\jO 


vf(M3T 


<r — O 




*>—4 


O «0 -Q> — — - -OO QX - LL 


- -0 


M 


► +• — c ? 


•. -c? 


— -0 


3 


O - 


Q-JQOO 


S^'-HHhLL 


H* 


r *-»— ■»— *ll 


O — LL 


CO — LL 


LL 


—4 — 


0X03 • — <X>-XXOO • LLJ - CL 


►ww 


< 


- — ' 


•.w 






— 'W 


• • O — * X - — — - • • N^- Q_ LU <t 


—too II 


LLi 05 


—too II 


(MO 11 


nTQ II 


UJO 


—<o 


— » • 1 ->>>>-— 'OJ ^^OUJ 


II >> 


OO 


II >> 


II > 


II > 


3^ 


ii > 


-X | -4 ->• - - - - || 2:2: 


— 'XX — 


2T2< 


— XX — 


— X — 


— X — 


ZZCD 


— X 


0 - -O -XXXX II II II o»~*— • 


M 


CX^O 


—1 


t— 4 


1—4 


CL ^3 




3<OOOXw^^^ 05 >- 1— 0 


(M II II — 


DhU 


<r 11 ti — 


in 11 w 


O II — 


31-0 


CO II 


OhGOOwOXOrJJODO Z 


O 


k-2: 


0 


0 


O 


1-3 




• <00 •Jcjaouz.so'JGO 




UJO 


a— «— i<i 


0 — t<i 


O — <t 


Luo 


o-» 


^0 • •^ILILU-LLXUHU.mOO 
»-< — icvm 


QX>-> 


CXO 


QX» 


a>> 


QX> 


050 


ox 


•-H 


CM 


m 


<r 


in 


vO 







OO O OO OO OO o oo 



15 * 



oooooooooooqoococooooooogoo 

Lnof^nooo— »c\jrOstm^or*-ooa' 0 ^f\im>^LpisOf^ooa v O— < 
inmiruruo^OsO' 0 'OvO'OsOsO<Dvor s -r^f^r-f^h-f v -f s «-r^r^cQcn 

LUUJUJUJUJLULyLUUJUjUJUJUJLLiUJUULULUUJLL'ULjLUuuULJULJUJLIJ 
c±cl<^<^cl a.cL<^c~CLCLcyci.CLCLCLa.a.ci.CL clclClc^clclo. 
IIIIIXIXIIIIIIXIIIIIIIIIIII 
t^)cOOOoOcOLOoOLOUOOOt/)COOOoOOOoOUO^)LOOOOOc/lCOOOUOoOC^O 











— 




*«ft 








—4 




1— < 




> 




X 




> 




•• 




•ft 




•ft 








—4 




~-4 




X 




> 




X 




•ft 




•ft 




•ft 




> 




X 




> 




•ft 




•* 




•ft 




X 




> 




X 




'—ft*—* ’ 




— ft— ft«— ' 











«— ^ p\j 


— -^cvjs: 




CNJO 


Ov JI'OOOCT' 


t — * •* **o 


LPi ^0 ♦— < i—i 


•* **0 








— -5-5UL 








~IL 


It II II It 




It II It It 


•» T t—H 








•*a— rw l| 




-HO^ww t| 




O II 


— — ft — 


HlJJOO 


— — » — >— * 


II LLJUO 




> 


~*r\j<r <f- 


II Ql>- >- — • 




~CL>>--ft 




X — 


WWW'ftO 


>— M— (XXT) 




mXX-5 


TZ 


1 


xxxr 


*— < 


212 : 2 : 2 : 


O *— 


cc 


II — ' 


xxxx 


n ii ii 


Xcr:xx 


— i II II II — ' 


Z> 


—1 


LULU LULU 




UJUJ LULL) 




K-Q 


— i<l 


0L.Q_a.a- 


□ 3 r— 1 r-H <3. 


ClOlU-LL 


O^r-4— (C 


ujjs: 


>> 


1 — « — ’ — • — • 


Q— »X>-> 


M •— »* «t— 1 


a — x>> 


•XUJ 


00 








0 





o o 



o o 



o 



159 



REFERENCES 



1. Eisenmann, J.R. , and others, "Toward Reliable 

Composites: An Examination of Design Methodology," 

Journal of Composite Pflaterials . v. 7* p- 298-307, 

July 1973- 

2. Kaminski, B.E., "NARMCO 5208/T300 - A Graphite -Epoxy 
System Engineered for High Performance Aircraft 
Structures," Proceedings of the National SAMPE 
Technical Conference , v. 5, 1973* 

3. Calcote, L.R. , The Analysis of Laminated Composite 
Structures, p. 15-38, Von Nostrand Reinhold Company, 
1969. 

4. Toth, I.J., Brentnall, W.D., and Menke , G.D. , 
"Fabricating Aluminum Matrix Composites," Journal of 
Metals . v. 24, No. 12, p. 19-22, September 1972. 

5. Hersh, M.S. and Featherby, M. , "Joining of Boron/ 
Aluminum Composites," Journal of Aircraft , v. 10, No. 
2, p. 99-104, February 1973* 

6. Waddoups, M.E., "Characterization of Advanced 
Composite Materials for Structural Design," Polymer 
Engineering and Science , v. 15, No. 3 » P» I 6 O-I 65 , 
March 1975* 

7. Eisenmann, J.R. and Kaminski, B.E. , "Fracture Control 
for Composite Structures," Engineering Fracture 
Mechanics . v. 4, p. 907-913* 1972. 

3. Waddoups, M.E., Chief Design Engineer, Advanced 

Composites Group, General Dynamics Corporation, Fort 
Worth Texas; private communication with the author, 
July, 1975- 

9. Laboratory tests performed at Convair Division, 
General Dynamics Corporation, results distributed 
internally, November, 1974. 

10. Cozzone, F.P., Melcon, M.A. , and Hoblit, F.M. , 
"Analysis of Lugs and Shear Pins made of Aluminum or 
Steel Alloys," Product Engineering , v. 21, No. 5* 

p. 113-117, May 1950. 

11. Laboratory tests performed at Convair Division, 
General Dynamics Corporation, results distributed 
internally, August, 1974. 

12. Waddoups, M.E., Eisenmann, J.R., and Kaminski, 3.E., 
"Macroscopic Fracture Mechanics of Advanced Composite 



160 



Materials." Journal of Composite Materials , v. 5> 
p . 445 -454 , October 1971* 

13* Griffith, A.A. , "The Phenomena of Rupture and Flow in 
Solids," Philosophical Transactions of the Royal 
Society . v. 221A, p. 163-19^ > 1920. 

14. Eisenmann, J.R., "Bolted Joint Static Strength Model 
for Advanced Composite Materials," paper presented at 
the Third Conference on Fibrous Composites in Flight 
Vehicle Design, Williamsburg, Virginia, 4-6 November 
1975. 

13. Laboratory tests performed at Convair Division, 

General Dynamics Corporation, results distributed 
internally, January 1975* 

l6. Lewith, C.W., Chesson, E. Jr. , and Munse, W.H., 
"Riveted and Bolted Joints: Fatigue of Bolted 

Structural Connections," Journal of the Structural 
Division Proceedings of the American Society of Civil 
Engineers . v. 89, No. STl, p. 49-65, February 1963* 



161 



INITIAL DISTRIBUTION LIST 



No. 

1. Defense Documentation Center 
Cameron Station 
Alexandria, Virginia 22314 

2. Library, Code 0212 
Naval Postgraduate School 
Monterey, California 93940 

3* Department Chairman, Code 57 
Department of Aeronautics 
Naval Postgraduate School 
Monterey, California 93940 

4. Asst. Professor M.H. Bank II, Code 57 3t 
Department of Aeronautics 
Naval Postgraduate School 
Monterey, California 93940 

5« Assoc. Professor R.E. Ball, Code 57 3p 
Department of Aeronautics 
Naval Postgraduate School 
Monterey, California 93940 

6. Mr. P.D. Shockey 
Mail Zone 2884- 
General Dynamics 
P.0. 3ox 74-8 

Fort Worth, Texas 7^101 

7. Mr. J.R. Eisenmann 
Mail Zone 2884- 
General Dynamics 
P.0. Box 74-8 

Fort Worth, Texas 7^101 

8. Mr. M.E. Waddoups 
Mail Zone 2884- 
General Dynamics 
P.0. Box 748 

Fort Worth, Texas 76101 

9. LCDR James M. Gill USN 
SMC #1242 

Naval Postgraduate School 
Monterey, California 9394-0 



Copies 

2 

2 

1 

2 

1 

1 

1 

1 

1 



162 



Thesis 

G4415 

c.2 



Thes i s 
G443 5 
c.2 



i C r "-)0. 

G I 1 i . , r r — 

A comparison of burr 

er strip and non-buffer 

strip joint designs. 



ii 1 1 



* r <r -~» ‘ 

J o b .. , n 



A comparison of buff- 
er strip and non-buffer 
strip joint designs. 



J 



thesG4415 

A comparison of buffer strip and non 




3 2768 002 02902 7 

DUDLEY KNOX LIBRARY 



